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Experimental mitral insufficiency. W. E. Apams, 
E. B. Bay and M. M. Newman (introduced by 
Lester R. Dragstedt). Dept. of Medicine and Sur- 
gery, Univ. of Chicago, Chicago, Ill. Recent revival 
of interest in surgical treatment of valvular heart 
disease has prompted study of the effects of pure 
mitral insufficiency. Thirty dogs were operated by 
transthoracic approach and the anterior mitral 
leaflet was cut with a hooked knife introduced 
through the left auricular appendage. Each dog was 
studied 4 to 5 times preoperatively at intervals of 
1 to 2 months, determinations being made of car- 
diac output (Fick) and right ventricular and pul- 
monary artery pressures by right heart catheteriza- 
tion. Tracings were also made on a low-frequency, 
critically damped ballistocardiograph. Nineteen 
animals survived the immediate operative period, 
and 10 have survived 8 to 18 months to provide the 
present studies. All dogs have loud systolic mur- 
murs and the heart size has increased appreciably 
on fluoroscopy, but no gross evidences of heart 
failure or obvious limitation of physical activity 
have developed. Cardiac output and systemic blood 
pressure have remained essentially unchanged. 
Right ventricular pressure has been elevated in 
most dogs to 30-40 mm. Hg systolic. In 4 of the 10 
dogs, diastolic pressure has risen to 5-10 mm. Hg. 
Left auricular pressure was palpably increased at 
time of operation, but could not be measured in the 
intact animal. Contrary to expectations, the ballis- 
tocardiograph waves have shown no change in con- 
tour, and the correlation with direct Fick outputs 
showed no constant change. It would appear that 
those animals which survived operation by 2 weeks 
or more show no abnormality at the present time 
other than moderate pulmonary hypertension. 

Adrenalectomy and renin proteinuria in the rat. 
T. Appis and Rosert I. Boyp (by invitation). 
Dept. of Medicine, Stanford Univ. Medical School, 
San Francisco, Calif. In the rat the intraperitoneal 


injection of 4 mgm. of renin, with the pressor value 
of 1 u/mg., induces a variable but pronounced in- 
crease in the protein content of the urine. This 
increase quickly rises to a maximum and in a few 
hours is gone. A unique feature of this proteinuria 
is the excretion of fibrinogen, for in short time 
urine collections made soon after an injection there 
may form a fine network of what seems to be fibrin. 
Immediately after adrenalectomy, however, no 
proteinuria is induced by renin, and for 10 days 
after adrenalectomy rats maintained on sodium 
chloride and glucose with added B vitamins give 
no definite increase in protein excretion after 
renin. Attempts to reestablish the renin effect in 
adrenalectomized rats by the injection of massive 
doses of cortical extracts and of desoxycorticos 
terone acetate gave only uncertain and equivocal 
results. Several adrenalectomized rats responded- 
with slight augmentation of protein excretion after 
renin, but these performances were not confirmed 
by group averages. Intermittent injection intra- 
peritoneally of adrenalin in maximum tolerated 
dosage at short intervals failed to reestablish the 
renin effect in adrenalectomized animals. In 2 nor- 
mal rats the administration of 2,4-methylpiperadyl 
benzodioxane (Fournand’s 993) prior to the renin 
did not prevent nor appreciably alter the protein- 
uria response to renin. 

Pulsatile evaporative rates from small skin 
areas as measured by an infra-red gas analyzer. 
R. E. Apert and E. D. Patmess (introduced by 
A. D. Kewuer). Medical Dept. Field Research 
Laby., Fort Knox, Ky. In the course of thermal 
balance studies, the question arose as to why the 
sweat rate, as measured from the whole man by an 
infrared gas analyzer, was pulsatile. As an ap- 
proach to the problem, the original method 
(Palmes. Rev. Sci. Instr. 19: 711, 1948) was modi- 
fied so that measurements could be taken from 
relatively small skin areas. This was accomplished 
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by passing dry oxygen through a cup placed on the 
skin and then conducting the gas to the analyzer, 
where the concentration of the water vapor in the 
oxygen was determined. In this manner, continu- 
ous quantitative measurements ot the evaporative 
rate were obtained from skin areas measuring about 
20 cm?. It was found that at low sweat rates, the 
pulses appear in bursts. At moderate rates, they 
occur continuously with an average frequency of 
6-7 per minute, and at very high evaporative 
levels, both the frequency and amplitude of the 
pulsations are damped. The fluctuations in the 
evaporative rate, as determined by this method, 
are dependent on the variations in the amountof 
skin area that is wet. The 90% response time of the 
instrument, which is 8 seconds, limits the maxi- 
mum frequency of change that can be detected. 
Therefore, higher frequencies of change of rate may 
exist. Using duplicate sets of equipment, the 
measurement of dissimilar, actively sweating skin 
areas demonstrates that the rate variations occur 
simultaneously. This indicates that most of the 
active glands are discharged at the same time, 
possibly by a common stimulus arising centrally. 

Serum prothrombic activity and prothrombin 
conversion accelerator in hemophilia and throm- 
bocytopenia. BENJAMIN ALEXANDER and GRETA 
LANDWEHR (introduced by Herrman L. Bium- 
GART). Medical Research Laby., Beth Israel Hos- 
pital and Dept. of Medicine, Harvard Medical 
School, Boston, Mass. The prothrombic activity 
(1-stage) of normal human serum averages 6%. 
Serum and plasma mixtures exhibit more activity 
(faster prothrombin conversion) than the sum of 
the components. This is referable to a conversion 
accelerator (spea) which evolves during coagula- 
tion, and which can be adsorbed with BaSO‘ and 
eluted with citrate. Sera from thrombocytopenic 
and hemophilic blood, or blood clotted slowly in 
silicone, show abnormally high prothrombic ac- 
tivity, in hemophilia often exceedingth at of the 
parent plasma. Also, they cannot accelerate 
thrombin evolution from added prothrombin. 
Nevertheless, adsorption and elution of such sera 
yields fractions poorer in prothrombin and capable 
of accelerating prothrombin conversion of added 
prothrombin preparations. The agent can thus, in 
the one stage method, accelerate thrombin forma- 
tion from unconsumed prothrombin in these sera, 
interpretable as a much higher prothrombin con- 
centration than actually obtains. That these sera 
cannot accelerate conversion of additional pro- 
thrombin supplied as plasma or prothrombin frac- 
tions suggests that spcea is linked to unconsumed 
prothrombin. By the 2-stage method, which does 
not measure velocity, it would have no effect. 
This may explain the discrepant results obtained 
on hemophilic serum with both procedures. Fur- 
thermore, prothrombin consumption in the coagu- 
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lation of hemophilic or thrombocytopenic blood 
computed from differences between plasma and 
serum prothrombic activities (1-stage) are errone- 
ous. Spca can be separated in a fraction containing 
20 mg. protein from 100 cc. of serum. Many physi- 
ological and biochemical properties have been 
delineated. It appears different from serum Ac- 
globulin since the latter is said to be remarkably 
unstable in human serum whereas spca is relatively 
stable. 

Femoral arterial pulse in aortic insufficiency. 
Ropert §S. ALExANDER. Dept. of Physiology, 
Western Reserve Univ. Medical School, Cleveland, 
Ohio. Aortic insufficiency was produced acutely in 
anesthetized dogs while recording pressure pulses 
from the femoral artery with optical manometers. 
When these recordings were analyzed and com- 
pared with similar recordings obtained under other 
experimental conditions it was found that; 1) the 
high peak of systolic pressure in the femoral artery 
represents an augmentation of the large central 
aortic pulse pressure that is relatively no greater 
than that observed normally. 2) The sharp drop 
from this sytolic peak does not represent aortic re- 
gurgitation, but is simply a consequence of the 
high systolic level attained; relatively the fall in 
pressure is slower than normal. 3) The only ab- 
normal change in pulse form produced by aortic 
insufficiency is the disappearance of the dicrotic 
waves. The latter is attributed to the elimination 
of the aortic standing wave, primarily because the 
creation of an opening at the central end of the 
aorta during diastole destroys the resonant proper- 
ties of this system. It is therefore concluded that 
the Corrigan pulse observed in aortic insufficiency 
can be explained simply in terms of present con- 
cepts of pulse dynamics without the necessity of 
any additional assumptions. 

Changes in the clotting mechanism produced 
by protamine sulfate and heparin. J. Garrott 
ALLEN and. WILLADENE EGNER (by invitation). 
Dept. of Surgery, Univ. of Chicago, Chicago, Ill. 
Changes produced in the whole blood clotting time 
of the normal dog are fairly standard when 0.5 
mg/kg. body weight of heparin is administered 
intravenously. The normal clotting time is spon- 
taneously returned to normal 90 to 120 minutes after 
heparin injection. The whole blood clotting time 
was returned to normal within 3 minutes when 0.5 
mg/kg. body weight of protamine sulfate was 
administered 10 minutes after the initial heparin 
injection. The clotting time, in the similarly 
heparinized dog, can be returned to near normal 
with 0.25 mg/kg. of protamine sulfate, although 
it did not reach pre-injection level for 30 or 40 
minutes. There was no effect with the injection 
of 0.22 or less mg/kg. body weight of protamine 
sulfate. When 1.0 mg/kg. body weight of protamine 
sulfate was administered intravenously in normal 
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dogs, it protected against the subsequent injec- 
tion of 0.5 mg/kg. of heparin. The extent of the 
protection began to diminish when heparin injec- 
tion was made 30 minutes or longer after the pro- 
tamine injection. No protection occurred when 
heparin was given 90 minutes after the protamine. 
The effect of 0.5 mg/kg. of heparin was also in- 
hibited by the injection of 1.0 mg/kg. of gelatin 
given 10 minutes after heparin. Gelatin given prior 
to heparin showed some anti-heparin action. How- 
ever, when larger amounts of gelatin (1.0 gm/kg.) 
were injected there was no immediate protection 
although definite protection was observed if there 
was a time lapse of 4 hours before injection of 
} heparin. 

Reaction of T-1824 anion and T-1824 albumin 
with liver slices. THomas H. ALLEN and PETER 
D. Oranovats (by invitation). Dept. of Physi- 
ology, College of Physicians and Surgeons, 
Columbia Univ., New York, N. Y. The affinities 
of liver cells for T-1824 anion and T-1824 albumin 
were measured in an attempt to find the mecha- 
nisms by which this blue dye escapes from the 
blood strea,. Rat liver slices were rapidly prepared 
by freehand section, rinsed twice and suspended 
in 2.7 ml. of Ringer-phosphate (pH 7.3) of low 
CaCle concentration (0.00024 m) contained in re- 
action vessels of Warburg respirometers. After 
equilibration at 37.5°C. with oxygen, 0.3 ml. of 
0.0000176 m T-1824 was added from the sidebulb 
either as T-1824 anion or T-1824 albumin (dye in 
2% bovine serum albumin). For controls 0.3 ml. 
of either Ringer or albumin-Ringer was used. 
The initial QO2 was 9.3 and throughout was not 
changed by the addition of T-1824 although the 
slices became visibly blue in color. At various 
intervals after mixing with dye the slices were 
removed, and the suspension fluid was centrifuged 
for 5 minutes. The concentration of T-1824 in the 
fluid was determined using a Kénig-Martens visual 
spectrophotometer. The maximum optical density 
always remained at 605 my for T-1824 anion and at 
625 my for T-1824 albumin. After 200 minutes in 
the presence of liver slices equivalent to 10 mg. 
dry weight, the relative amount of added dye which 
leaves the suspension fluid is 36% for T-1824 anion 
and 18% for T-1824 albumin. Graphic analysis sug- 
gests that the dyeing process follows a second order 
reaction in which dye is sorbed thrice as rapidly 
from T-1824 anion as from T-1824 albumin. 

Effect of extirpating the prefrontal suppressor 
area 8s on correct olfactory conditioned differ- 
ential responses in dogs. Witt1am F. ALLEN. 
Dept. of Anatomy, Univ. of Oregon Medical School, 
Portland, Ore. It was reported previously that pre- 
frontal lobectomy abolished olfactory conditioned 
differential foreleg responses for hundreds of tests. 
The purpose of this study is to localize the area. 
The positive and negative conditioned stimuli con- 
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sisted of inhalation of clove oil and asafetida. — 
Extirpation of the cortex was accomplished by suc- 
tion. It included the caudal portion of the proreus 
gyri and the praesylvian (orbitalis) gyri to the 
level of proreus sulci. In the median line the lesion 
extended about 5 mm. rostrad of the cruciate sulci 
and was about 3 or 4 mm. wide in front of the left 
and right praesylvian sulci. The forelegs did not 
show motor symptoms following the operations and 
there was no injury to the lateral olfactory tracts. 
After the extirpations, previously acquired positive 
conditioned reflexes from olfactory, auditory and 
cutaneous stimuli, required a varying number of 
tests before they appeared. Correct conditioned 
differential responses of the foreleg from olfactory 
stimuli were not obtainable during 4500 to 5000 
tests, which were continuous over periods of 6 
months. On the other hand, ccrrect conditioned 
differential responses from auditory and cutaneous 
stimuli were always obtainable. The chief effect of 
the lesion was inability to with-hold foreleg flexion 
during a negative conditioned test or lack of 
correct inhibition, which occurred when area 8s 
was intact. A smaller ablation involving only the 
caudal part of the proreus gyri produced no effect on 
the olfactory conditioned differential responses, 
but like the more extensive lesion required a 
number of trials before the positive conditioned 
reflexes could be elicited. 

Effect of rest intervals on maintenance of pre- 
viously induced high altitude acclimatization. 
Paut D. ALTLAND (introduced by Hre1nz SpEcur). 
Laby. of Physical Biology, Exptl. Biology and 
Medicine Inst., National Inst. of Health, Bethesda, 
Md. This investigation was made as a part of a 
series of studies analyzing the mechanism of ac- 
climatization. Maximum hematocrit values (74.0- 
80.0%), which have been associated with increased 
altitude tolerance by other investigators, were 
induced in Sprague-Dawley rats by 4-hour daily 
exposures to 18,000 and 25,000 feet simulated alti- 
tudes between ages of 14 and 100 days. Following 
this, cessation of exposures restored normal 
hematocrit values in 28-35 days. When 92 hours’ 
rest was allowed between repeated exposures 
normal values were attained in 45 days. With 68 
hours’ rest between exposures at 18,000 feet 
hematocrit values leveled off at approximately 
56.0% in 40 days, and at 25,000 feet they leveled 
off at approximately 66.0% in 20 days. With 44 
hours’ rest between exposures at 18,000 feet, the 
hematocrit values leveled off at approximately 
66.0% at 20 days, and at 25,000 feet at 
approximately 73.0% in 20 days. When daily 
exposures were continued maximum levels per- 
sisted throughout 25 weeks of test. Retarded 
growth of male rats was observed at both altitudes 
(approximately 30.0% at 25,000 feet; 15.0% at 
18,000 feet). Control body weight levels were 
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regained only in the rats of the 92-hour rest group 
and in those in which exposures were stopped. 
These experiments show that relatively high hema- 
tocrit levels may be maintained by short exposures 
to 18,000 or 25,000 feet at 2 or 3-day intervals, but 
that such acclimatization is lost completely by 
exposure at greater intervals. 

The Rorschach test as an aid to electro- 
encephalographic analysis. Marre D. Amoroso 
(introduced by T. C. Barnes). Dept. of Electro- 
encephalography, Hahnemann Medical College and 
Hospital of Philadelphia, Penna. According to 
Darrow (Physchol. Rev. 54: 157, 1947) electro- 
encephalography has contributed little to psychol- 
ogy. This is a result of the crude clinical electro- 
encephalographic routine now prevalent in 
America where thousands of patients are rushed 
through the EEG lab by the neurologists. Physi- 
ological factors (blood sugar, vital capacity, skin 
temperature) are also completely ignored (J. 
Psychol. 22: 67, 1946; Federation Proc. 5: 5, 1946; 
Federation Proc. 6: 74, 1947). Personality can be 
related to EEG (Barnes, Federation Proc. 6:75, 
1947; Wheeler, Am. Psychologist 3: 278, 1948). In 
patients receiving glutamic acid Wagner (Federa- 
tion Proc. 6: 220, 1947) found improved Rorschach 
responses correlated with disappearance of ab- 
normalities in the EEG. We have found that 
blocking and repetition in the Roschach occurs 
with delta activity. Of 189 patients 25 had ‘good’ 
Rorschach, 8 had normal EEGs, 11 borderline, 6 
abnormal EEGs; 81 ‘average’ Rorschach had 34 
normal, 22 borderline, 24 abnormal EEGs; and 83 
‘poor’ Rorschach had 21 normal, 13 borderline, 49 
abnormal EEGs. There is a tendency for ‘poor’ 
Rorschach scores to occur with abnormal EEGs, 
therefore the Rorschach serves as an aid in analy- 
sis when doubtful significance is found in the 
electrical picture. 

Carbohydrate metabolism in the decerebrated 
rat. EVELYN ANDERSON and WreBB HAYMAKER 
(by invitation). National Inst.of Health, Bethesda, 
Maryland, and Army Inst. of Pathology, Washing- 
ton, D. C. It has been demonstrated by Claude 
Bernard and numerous others since his time, that 
piqire of the floor of the [Vth ventricle or decere- 
bration at the pontile level in rabbits and cats gives 
rise in less than an hour to hyperglycemia and 
glycosuria and that the increase in sugar is usually 
maintained for 3-4 hours, but may last as long as 9 
hours. The decerebrated animals generally sur- 
vived not more than a day or two. This communica- 
tion describes the effects of decerebration on car- 
bohydrate metabolism in rats which survived the 
operation 1-3 weeks. Decerebration was done at 
pontile and midbrain levels. Immediately following 
operation, blood sugar levels were determined, and 
a few days to 3 weeks post-operatively, glucose 


tolerance, insulin sensitivity, and liver and muscle 
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glycogen studies were carried out. At autopsy the 
brains were fixed in 10% formalin, and thesite of the 
lesions determined by microscopic examination. 
During the first few hours after pontile decerebra- 
tion there was marked hyperglycemia, following 
which the glucose tolerance curve became mark- 
edly elevated. The animals showed a normal sensi- 
tivity to insulin, and their capacity to store fed 
glucose as liver and muscle glycogen alsoappeared 
normal. 

Effect of aging on the oxygen consumption of 
non-nucleated erythrocytes. Luis ANGELONE (by 
invitation) and Ciirrorp A. ANGERER. Dept. of 
Physiology, Ohio State Univ., Columbus, Ohio. 
Preparatory to further studies (Gonzalez and 
Angerer, 1947) on the respiratory metabolism of 
enucleated erythrocytes, it becomes necessary to 
study the effect of aging on isolated erythrocytes. 
These cells, obtained from 32-43 normal male white 
rats (100-150 gm.) by means of cardiac punctures, 
were pooled, washed twice, centrifuged to constant 
volume, resuspended in an equal volume of Krebs’ 
solution (pH 7.4), and stored at 2°-8°C. Suspen- 
sions were returned to room temperature (19°- 
25°C.) for oxygenation and withdrawal of 2.5 ml. 
into each of 3-6 respirometers. Five different blood 
pools were studied from the first day to varying 
periods of time (12-22 days). Simultaneous deter- 
minations were made of bacteria, erythrocyte 
counts and oxygen consumption (Warburg tech- 
nique). Since the general nature of all curves are 
identical, save for time, data from the last blood 
pool are presented as typical. Beginning the day 
after isolation the QO: (dry wt.) shows a progres- 
sive decrement from —0.16 mm! by 14, 31, 44 and 
44% on 2, 4, 7 and 13 days respectively ; after which 
a 700% increase occurs at 21 days. An unexpectedly 
linear decrement from 4,820,000 to 1,180,000 eryth- 
rocytes/mm* occurs at 13 days. Between 7 and 13 
days a relative increase in bacteria occurs and the 
leveling of the curve is interpreted as due, at least 
in great part, to this contamination. 

Dietary protein and cholic acid synthesis in 
dogs. J. H. ANNEGERS, and F. FriEenp (introduced 
by Joun §S. Gray). Dept. of Physiology, North- 
western Univ. Medical School, Chicago, Ill. This 
study was undertaken in order to identify the fac- 
tor(s) present in protein foods which is responsible 
for their stimulatory effect on cholic acid output. 
Nine cholecystonephrostomized dogs were used; 
bile-urine mixtures were analyzed spectrophoto- 
metrically for cholic acid (Irvin, Johnston, and 
Kopola, J. Biol. Chem., 153: 439, 1944). The ani- 
mals were given a basal daily diet of one half can of 
‘Pard’ alone, then 25 and 50 gm. daily of crude 
casein, vitamin-free casein, casein hydrolysate 
(‘Amigen’), zein, or gelatin were added. Each 
diet was fed for 7 days and cholic acid output de- 
termined the last 5 days. Cholic acid output in- 
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creased in linear fashion with the quantity of 
casein or zein added to the basal diet. Vitamin-free 
casein increased cholic acid output to a slight but 
significant extent. Neither casein hydrolysate nor 
gelatin significantly altered cholic acid excretion 
when added to the basal diet. These findings suggest 
that some factor(s) other than amino acids is neces- 
sary for the increase in cholic acid synthesis which 
follows feeding of protein foods. 

Mechanism of the biosynthesis of propionic 
acid. D. S. Anrnony, S. F. Carson, M. Kuna, 
and E. F. Puares (introduced by ALEXANDER 
HOLLAENDER). Biology Division, Oak Ridge Na- 
tional Laby., Oak Ridge, Tenn. Experiments on the 
biosynthesis of propionic acid (by Propionibacter- 
ium pentosaceum) from 3-carbon substrates have 
indicated that C2and C, compounds are intermedi- 
ate. The following C14 labeled compounds were used 
as tracers :C!4H;- COOH, CH;-C!4OOH,CH;-C140- 
COOH and C“OOH-CH:-CH:-C4OOH. Three 
pathways from a 3-carbon substrate to propionate 
were indicated, namely, /) direct conversion with- 
out breakdown of the carbon skeleton, 2) conver- 
sion through acetate and succinate, and 3) conver- 
sion through oxalacetate and succinate. Since this 
is an anaerobic process, the amount of propionate 
formed from each of the several mechanisms de- 
pends to a large extent upon the redox state of the 
substrate. Determination of the extent of each 
of the several mechanisms was calculated from the 
relative specific activities of the individual carbon 
fragments after separation and isotopic degrada- 
tion of the end-products. 

Effect of vagotomy on gastric secretion and 
emptying time in the dog. F. AnTrIA (by invitation) 
and A. C. Ivy. Dept. of Clinical Science, Univ. of 
Illinois, College of Medicine, Chicago, Ill. Secre- 
tory studies were made on 8 dogs with gastric 
fistulas before and after vagotomy. After collecting 
a 30-minute basal sample 0.1 mg/kg. histamine di- 
hydrochloride was injected subcutaneously and 
samples were collected every 30 minutes for 2 
hours. About 10 experiments were made before 
vagotomy and 10 after vagotomy in each dog. The 
average HCl output in response to histamine after 
vagotomy expressed as percentage of the average 
prevagotomy output was: 103, 77, 69, 53, 51, 47, 
33, and 26 with an average of 57%. 

Six of the same dogs were studied in the same 
fashion before and after vagotomy using 1 mg. of 
urecholine as the secretory stimulus. The response 
to urecholine varied considerably both before and 
after vagotomy. After vagotomy the average 
response to urecholine expressed as a percentage 
of the average prevagotomy output was: 140, 105, 
36, 36, 34 and 12 with an average of 61%. After 
vagotomy no gastric secretory response occurred in 
any of the dogs when insulin was given intrave- 
nously (1.2 mg/kg.). The response to dimethyl- 
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allyl-5-ethyl-barbituric acid was also abolished by 
vagotomy. The time required for 80% emptying of 
a test meal of 250 cc. of boiled milk or 200 cc. boiled 
milk plus 50 cc. of corn oil was studied in 4 dogs. 
The gastric emptying time for either meal was not 
significantly altered by vagotomy, thus the in- 
hibitory effect of fat was not changed by vagotomy. 
Oxygen consumption of the descending aortae 
of adrenalectomized rats in presence of various 
substrates. Poytiuis M. Arscorr (by invitation) 
and Cuirrorp A. ANGERER. Dept. of Physiology, 
Ohio State Univ., Columbus, Ohio. Young, male, 
white rats, weighing between 75 and 135 gm., were 
used in the following experiments which treat of 
isolated aortae and urinary bladders. The Oz con- 
sumption (QO) was studied by the Fenn 
technique. When aortae from adrenalectomized 
rats were compared with those from normal rats, 
there was found a decrease of 28% in the QO: values 
for the former group of rats. This figure is statisti- 
cally significant. There was no observable change 
under the same conditions for the QOz2 values for 
urinary bladders of the same groups of rats. The ad- 
dition, respectively, of various substrates to the 
aortae of normal rats gave the following percentage 
differences in QO2 when compared to the aortae of 
normal rats without substrate: glucose —9%, 
lactate +18%, pyruvate —21%, succinate +214%; 
while under the same conditions but for aortae of 
the adrenalectomized rats the percentage differ- 
ences were as follows: glucose —11%, lactate 
+126%, pyruvate +19%, and succinate +171%. 
The net changes between the respective pairs of 
results were: glucose +2%, lactate +108%, py- 
ruvate +40%, and succinate —43%. Since the 
urinary bladder is composed of connective and 
smooth muscle tissue which simulates the his- 
tology to a certain extent of the tunicae externa 
and media, the change of respiratory metabolism 
of the aorta following adrenalectomy is related to 
the endothelium (tunica intima) and yellow elastic 
tissue, or both. If this is true, then it appears that 
metabolism and certain well-known permeability 
changes of the capillary may be correlated. 
Reflex respiratory and circulatory action of vera- 
tridine on cardiac, pulmonary and carotid recep- 
tors. Dominco M. Avrapo, Jr. and Ropert G. 
Pontius (introduced by Cart F. ScumipT). Laby. 
of Pharmacology, Univ. of Pennsylvania, Philadel- 
phia, Penna. Intravenous injection of the veratrum 
alkaloids has been repeatedly shown to cause reflex 
apnea, bradycardia and hypotension by acting on 
receptors in the chest. Almost all previous attempts 
at localization of the receptors were on open-chest 
preparations and the observations were on the cir- 
culatory reflexes. Catheterization of the different 
parts of the cardio-pulmonary circulation of anes- 
thetized dogs (morphine and chlorolose) has en- 
abled the localization of the receptors responsible 
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for the reflex apnea. Injection of veratridine in 
- doses of 1 microgni/kg. into the left or right pul- 
monary artery or into the artery far out in the sub- 
stance of the lungs was followed by an immediate 
apnea, and a hypotension and bradycardia about 5 
seconds later. The apnea is due to the drug action 
on pulmonary receptors because cold block of the 
ipsilateral cervical vago-sympathetic trunk elimi- 
nated the reflex apnea without noticeably changing 
the circulatory response. Subsequent warming was 
followed by the return of the apneic response to the 
drug. The cardiac receptors were stimulated as long 
as a sufficient concentration of the drug could reach 
the coronary artery. Although their response was 
predominantly circulatory, they slightly inhibit 
respiration. There are receptors in the carotid re- 
gion, exclusive of the carotid sinus pressoreceptors, 
that respond to veratridine with hyperpnea, brady- 
cardia and hypotension. The chemoreceptors sensi- 
tive to cyanide can explain the hyperpnea but not 
the circulatory effects. 

Hyperplasia of chromaffin material in the sym- 
pathetic paraganglia of adrenalectomized rats. H. 
Baccuus (by invitation), A. Dury, and D. B. 
Youne (by invitation). Depts. of Physiology, and 
Zoology, George Washington Univ., Washington, 
D. C. Histological sections of paraganglia of the 
coealic and inferior cervical plexi of bilaterally 
adrenalectomized and sham adrenalectomized rats 
3, 4, 5, 6, 7 and 9 weeks post-operatively were ex- 
amined for possible alteration and compensatory 
changes in their chromaffin content. An intense 
chromaffin reaction and hyperplasia was found in 
the paraganglia of the adrenalectomized rats. This 
was not observed in the paraganglia of the sham- 
adrenalectomized or normal controls. The chro- 
maffin material was diffusely distributed and 
showed evidence of hyperplasia and hypertrophy 
in the paraganglia removed from rats which were 
3 and 4 weeks post-adrenalectomized. The hyper- 
plasia assumed a concentrated and nodular char- 
acter in the paraganglia of rats which were 5 
through 9 weeks post-adrenalectomy. These nod- 
ular areas in the paraganglia resembled adrenal 
medullary tissue. Such changes were not observed 
in the sham-adrenalectomized rats. This altera- 
tion in the chromaffin content of the paraganglia 
of the coeliac and cervical plexi suggest a com- 
pensatory reaction which might also be a site for 
the elaboration of adrenalin in adrenalectomized 
rats. 

The effect of the bulbar facilitatory and inhibi- 
tory systems on spinal reflex activity. L. M. N. 
Bacu. Dept. of Physiology, School of Medicine, 
Tulane Univ., New Orleans. Because of the extreme 
importance of the bulbar reticular formation in 
facilitation and inhibition of both reflexly and cor- 
tically induced movement, it seemed of interest to 
determine the effect of this system on various facets 
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of spinal reflex activity. Animals were decerebrated 
under ether by either the ischemic method or by a 
new discrete method to be described elsewhere. 
Kymograph recordings were made of the reflex con- 
tractions of the tibialis anticus and the gastroc- 
nemius muscles in response to stimulation of the 
ipsilateral plantar and popliteal nerves and to the 
contralateral popliteal nerve. Coincident stimula- 
tion of the bulbar inhibitory system (which alone 
had no obvious effect) caused a diminution in the 
degree of both reflex contraction of the tibialis 
muscle and reflex inhibition of the gastrocnemius 
muscle. The amount of rebound inhibition and con- 
traction respectively in these two muscles was con- 
siderably increased. Bulbar facilitation causes an 
increase in the reciprocal innervation phenomenon 
by enhancing the contraction of the tibialis and the 
inhibition of the gastrocnemius following stimula- 
tion of the contralateral popliteal nerve. Reflex 
after-discharge is increased also as a result of coin- 
cident bulbar facilitation. The unexpected effects 
of the bulbar systems on reflex inhibition may indi- 
cate that two different processes of inhibition may 
obtain at the motoneuron. Studies are being carried 
out on the effects of these systems on occlusion and 
fractionation and their significance in the produc- 
tion of spinal shock. 

The effect of local cooling and heating of the 
finger and wrist during exposure to high ambient 
temperature. Mortimer E. Baprr and JERE Mgeap 
(introduced by H.S. Beup1na). The Quartermaster 
Corps, Climatic Research Laby., Lawrence, Massa- 
chusetts. Utilizing plethysmograph cups containing 
salt solution bath, surrounded by a thermoregu- 
lated air stream, with thermocouples on the skin 
beneath the cups as well as in the bath, measure- 
ments of blood flow through finger and wrist (a 1” 
segment approximately 1” above the radial promi- 
nence) were made in a warm environment (32°C.). 
Control observations were made on one arm while 
local cooling and heating of the two regions were 
carried out on the other arm. 

With a bath temperature maintained at 0°C. the 
finger skin temperature fell to and remained ap- 
proximately at 7°C., but blood flow through the 
cooled finger did not differ significantly from base 
line values prior to cooling, or from the control 
values in the uncooled finger. Stimuli such as pain, 
startle and deep respiration produced sudden dim- 
inution in blood flow through both fingers; the 
decrease was transient, blood flow rising rapidly to 
normal levels within 2 minutes. The cooled finger, 
however, responded with much greater diminution 
than did the control. Local warming (bath 44°C. 
skin 43°C.), of the finger produced no significant 
increase in blood flow. In the wrist, local cooling 
(bath 0°C. skin 12°C.) did produce a decrease in 
blood flow ; warming increased the flow above base 
line levels. 
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~ Tn an individual exposed to 32°C., local thermal 


stimuli do not appreciably affect finger blood flow, 


except that cooling increases the sensitivity to 
some general vasoconstrictive stimuli. In the wrist, 
the flow is directly responsive to local temperature 
changes. The presence of arteriovenous shunts in 
the fingers may be a factor in this difference. 
Renal and hormonal mechanisms of cold diure- 
sis. RicHarp A. BapEr, JoHAN W. E tor, and 
Davip E. Bass (introduced by H. S. BELpIn@). 
The Quartermaster Corps, Climatic Research Laby., 
Lawrence, Massachusetts. The mechanisms of cold 
diuresis have been studied by exposing men at 
15°C., reclining nude except for shorts, and com- 
paring with results of exposure at 24°-27°C., 
covered by blankets. Endogenous ‘“‘creatinine’’ 
clearances in 9 experiments showed no significant 
change in glomerular filtration, and in 16 experi- 
ments there was no significant change in either 
endogenous ‘‘creatinine’’ or para-aminohippuric 


‘acid clearance, during cold diuresis. In 12 experi- 


ments there was a substantial reduction in cold 
diuresis during standing, as compared with reclin- 
ing. In 12 experiments cold diuresis was decidedly 
inhibited following 15 minutes of walking. 

During cold diuresis the specific gravity and 
chloride concentration of the urine fell as the vol- 
ume rose, and each change appeared to be corre- 
lated with the previous state of hydration and 
chloride content of the diet. Use of an index of 
chloride reabsorption showed that chloride tended 
to be reabsorbed to a greater degree than water. 

In 27 experiments three men received small in- 
tramuscular doses of either .015, .03, .06 or .12 units 
per kg. of pitressin at the beginning of each expo- 
sure, either cold or warm. Inhibition of cold diu- 
resis was proportionately longer lasting following 
the larger doses, but even the smallest dose reduced 
urine flow for 13 hours to the same small output seen 
in the warm exposures, with or without pitressin. 
The strong similarity shown between water and 
cold diuresis and the extreme sensitivity to pitres- 
sin constitute suggestive evidence that cold diure- 
sis is controlled by the posterior pituitary gland. 

Hepato-renal factors in circulatory homeo- 
stasis. XXIII. The antidiuretic action of crystalline 
VDM (ferritin, apoferritin). Stuvio Barz (by invi- 
tation), ABRAHAM Mazur and EpHraim SHorr. 
Dept. of Medicine, Cornell Univ. Medical College, 
and The New York Hospital, New York City. A 
previous study from this.laboratory established the 
antidiuretic action in animals (dogs, rabbits) of 
partially purified hepatic VDM concentrates. The 
subsequent identification of hepatic VDM, as ferri- 
tin (Mazur and Shorr, J. Biol. Chem., 176, 771, 
1948) has made it possible to determine whether the 
antidiuretic effect was due to VDM or to other un- 
identified components of the crude concentrates. 
Crystalline ferritin was prepared from horse spleen 
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and dog liver. Experiments were carried out on 
rabbits and dogs. A priming dose of ferritin (500- 
600 gamma ferritin nitrogen) was given intrave- 
nously 5 minutes before oral hydration with 35-40 
cc/kg. of water. Then, a total of 200-300 gamma/kg. 
of ferritin nitrogen was infused intravenously in 50 
ec. of saline over 30 minutes. In control experi- 
ments, the peak of diuresis was reached in 60-90 
minutes and the ingested water excreted in 180- 
270 minutes. With ferritin, the peak of diuresis 
occurred at 170-270 minutes; excretion was com- 
plete in 300-360 minutes. Doses of 50-180 gamma 
ferritin nitrogen were ineffective. Antidiuresis was 
also observed in dogs given dog liver ferritin; this 
excluded the possibility of non-specific effects of 
heterologous protein. Crystalline horse spleen apo- 
ferritin, which has identical vasodepressor effects 
with ferritin, exerts comparable antidiuretic ac- 
tion. Rabbits immunized against horse spleen 
ferritin failed to exhibit antidiuresis following 
intravenous horse spleen ferritin while antibody to 
ferritin was detectable in blood. The relation of the 
posterior pituitary to the antidiuretic action of 
ferritin and apoferritin will be reported. 

Urinary excretion of calcium during intravenous 
infusion. STANLEY M. Batu (by invitation) and A. 
V. Wotr. Dept. of Physiology and Pharmacology, 
Albany Medical College, Albany, N. Y. Female 
dogs received continuous intravenous infusions of 
calcium chloride or giuconate solution (concentra- . 
tions ranging from 0 to more than 20 mEq Ca per 
liter) at ca. 4 cc/min for 5 hours. The diuretic ef- 
fects of these solutions were not significantly differ- 
ent from those of 53% glucose solution (water). The 
plasma Ca level is not effectively regulated by renal 
activity alone, there being relative retention of Ca 
to water even when solutions less concentrated than 
plasma Ca were administered. Thus Ca has no clear 
threshold of retention and its limiting isorrheic 
concentration under these conditions is smaller 
than the normal plasma concentration of Ca. No 
prominent specific effects of intravenous Ca were 
observed on the urinary excretion of sulfate, phos- 
phate, bicarbonate, potassium, magnesium, hydro- 
gen ion, sodium, or chloride, although some in- 
creased urinary excretion of the latter two have 
been observed with toxic doses of Ca. Loads of Ca 
in excess of about 24 mEq in a 15 kg. dog, created 
within 5 hours of steady infusion, lead to vomiting. 
The velocity constant of excretion for Ca (minute 
rate of excretion per unit load) is of the order of 
1 X 10-4 tol X 10° * min“!, somewhat less than pre- 
viously found values for chloride from sodium 
chloride. 

Comparative evaluation of several methods for 
determining alveolar gas tensions in man. Ear 
S. Barker (by invitation), Roperr G. Pontius 
(by invitation), Dommnco M. Aviano, JR. (by invi- 
tation) and Curistran J. LAMBERTSEN. Laby. of 
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Pharmacology, Univ. of Pennsylvania, Philadel- 
phia, Penna. Simultaneous measurements of alveo- 
lar gas tensions by 4 methods and of arterial blood 
gas tensions by one method were made in 11 human 
subjects in an attempt to establish comparative 
values and to determine the possible existence of a 
direct alveolar gas sampling method which could, in 
the absence of a direct standard of reference, be 
used to provide values comparable to those ob- 
tained by indirect calculation of mean alveolar gas 
tensions. Blood tensions were determined by a 
method having a standard deviation of +2.0 mm. 
Hg. Alveolar tensions were determined by the end- 
expiratory Haldane-Priestley technique, the auto- 
matic end-normal expiratory method, indirect cal- 
culation of effective gas tensions and sampling of 
the last part of each normal expiration from the 
tracheal bifurcation using a catheter inserted 
through the cricothyroid membrane. 


pCOz pO2z 

oo ee ee 40.5 96.6 
Alveolar gas 

Haldane-Priestley End-Expiratory............. 40.7 97.9 

End-normal Expiratory (tracheal). ............ 40.5 99.7 

ENON ost eae is Be oc cG ck dsm e ae gems eae e 40.5 100.3 

End-normal Expiratory (beyond mouth)...... 38.6 103. , 


Statistical analysis revealed no significant differ- 
ences among a) pCO: of blood, Haldane-Priestley 
and tracheal samples, b) pO: of blood and Haldane- 
Priestley samples, c) the alveolar pO: obtained by 
the ‘effective’, the Haldane-Priestley and the tra- 
cheal methods. All other relationships showed sta- 
tistically significant differences. 

Evaluation of potential thyroxine inhibitors. S. 
B. BarKER and (by invitation) C. E. Krety, Jr., 
S. Wawzonek and S. C. Wana. Depts. of Physiol- 
ogy and Chemistry, State Univ. of Iowa, Iowa City, 
Iowa. It is desirable to have procedures available 
for determining whether various chemical com- 
pounds are capable of interfering with the periph- 
eral action of thyroxine in the mammalian organ- 
ism. Because of the interest of this laboratory in 
energy metabolism, one test has centered around 
O.—consumption studies on groups of trained albino 
rats. Such a method enables the measurement of 
the effect of appropriate dosages of potential thy- 
roxine antagonist on endogenous as well as exogen- 
ous thyroxine. Another technique takes advantage 
of the increased sensitivity of the animal without 
thyroid to small doses of estrogen. This heightened 
sensitivity can be depressed by injection of thyrox- 
ine. Presumably, any inhibitor of thyroxine action 
should restore the greater sensitivity to estrogen. 
Since the vaginal smear changes can be followed 
without damage to the animals, sacrifice is unneces- 
sary, and the same operated rats can be used for 
several tests, with an adequate interval of rest. 
Several compounds structurally related to thyrox- 
ine have been tried, among which are the following : 
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3,5-dibromotyrosine, 3,5-diiodotyrosine, 3,5-di- 
iodo-4-hydroxybenzoic acid, 4-(p-methoxyphen- 
oxy)-3,5-dibromocinnamice acid, 4-(p-methoxy- 
phenoxy )-3,5-diiodocinnamic acid, and (furnished 
by Dr. M. J. Schiffrin of Hoffmann LaRoche, Inc.) 
N-(4-hydroxy-3,5-diiodobenzoyl)-3- (4-hydroxy- 
3,5-diiodopheny])-alanine. None of these has been 
found by either test to show significant evidence of 
antagonistic effect. Some exhibit a weak thyroxine- 
like activity. 

Quantitative method of estimating the physio- 
logical effects of deep-breathing on the electro- 
encephalogram. T. C. Barnes and Marie D. 
Amoroso. Dept. of  Electroencephalography, 
Hahnemann Medical College and Hospital of Phila- 
delphia, Penna. Methods of scoring the electro- 
encephalogram in acapnia (J. Psychol. 22 : 67, 1946; 
Federation Proc. 6: 74, 1947; J. Gerontology 3 Sup- 
plement to No. 4, p. 4, 1948) have a greater diag- 
nostic value than crude clinical electroencephalo- 
graphic procedure. Scores for abnormal waves range 
from —15 (most abnormal) to —2 (normal). In 276 
patients these were: 15 to 19 years —7.7, 20 to 24 
—5.5, 25 to 29 —4.2, 30 to 34 —5.0, 35 to 39 —3.5, 40 
to 44 —2.0, 45 to 49 —2.8, 50 to 54 +0.12, 55 and 
over —1.7. When age and other factors are scored 
the index is as follows : 15 to 19 +3.0, 20 to 24 +2.2, 
25 to 29 +1.9, 30 to 34 —1.4, 35 to 39 —0.76, 40 to 44 
—0.77, 45 to 49 —0.33, 50 to 54 —2.0, over 55 —1.6. 
It is concluded that age together with physiological 
factors play an important part in the effect of deep 
breathing on the electroencephalogram and should 
be taken into consideration when a final analysis is 
made. 

CO, pressure gradient across the placenta. 
Donatp H. Barron. Laby. of Physiology, Yale 
Univ. School of Medicine, New Haven, Conn. The 
carbon dioxide pressure gradient between the fetal 
and maternal sheep blood separated by the syn- 
desmochorial (5 layer) placenta has been estimated 
in animals in the last third of the gestation period. 
The gas content of samples drawn (with the usual 
precautions and with animal under a spinal anes- 
thesia) from the uterine artery, uterine vein, um- 
bilical artery, umbilical vein, have been referred to 
CO: dissociation curves for the estimation of pres- 
sures. The results indicate that the CO: pressure 
in the uterine artery varies between 12 and 18 mm. 
Hg whereas the pressure in the umbilical vein fluc- 
tuates between 32 and 40 mm. Hg; the average 
pressure difference between the fetal and maternal 
blood appears to be about 20 mm. Hg. Further, the 
pu of the fetal blood leaving the placenta appears 
to be fairly constant at 7.35-7.42, and points to the 
possibility that the fetal circulation through the 
placenta may be adjusted to regulate the pu of the 
blood reaching the fetal brain. 

Limitations of the polarographic method of de- 
termining the oxygen tension in whole blood. J. 
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Percy BAUMBERGER, GABOR Markus (by invita- 
tion) and KaTHLEEN BARDWELL (by invitation). 
Physiology Dept., Stanford Univ. School of Medi- 
cine, Stanford, Calif. In 1938 Baumberger measured 
the O»2 tension of dilute blood polarographically in 
order to determine the oxygen dissociation curve of 
oxyhemoglobin. In 1942 Berggren (Acta Physiol. 
Scand.) determined the O>» tension of arterial blood 
using separated plasma for his polarographic deter- 
minations because the presence of hemoglobin 
interfered with the measurements. In 1947 Baum- 
berger (Abst. Int. Physiol. Cong., Oxford) reported 
that the O2 tension of whole blood could be deter- 
mined polarographically if cyanide were added. 
Further work, however, has shown that cyanide 
leads to correct results only under very limited 
conditions. Whole blood gives approximately the 
same polarographically determinable O2 tension as 
Ringer’s solution exposed to the same gas, provided 
the hemoglobin is fully saturated. The O» tension 
must, however, be measured at an applied voltage 
of —1.5 vs. sta. cal. elect. If measured at —0.5 Volt, 
cyanide must be added in low concentration to 
inhibit the catalytic decomposition of the electro- 
lytically formed hydrogen peroxide. As the ratio of 
hemoglobin/oxyhemoglobin increases, the contri- 
bution of oxygen dissociated from oxyhemoglobin 
causes a difference to develop between blood and 
Ringer’s (confirming Berggren). Factors such as pH 
and temperature that displace the oxygen dissocia- 
tion curve affect the size of this difference and it 
would appear that a useful quantitative relation- 
ship can be worked out. When blood is sufficiently 
diluted (1:100) this discrepancy is not apparent as 
demonstrated by the correct oxygen dissociation 
curves for oxyhemoglobin obtained by a combina- 
tion of spectrophotometric and polarographic deter- 
minations. 

Intestinal motility and blood flow as influenced 
by arterial pressure. Joun W. Bean and M. Sipky 
MouHAMED (by invitation). Dept. of Physiology, 
Univ. of Michigan, Ann Arbor, Mich. Isolated loops 
of dog intestine were perfused with heparinized dog 
blood. Sudden elevation of constant arterial pres- 





sure induced tonic contraction and augmented 
rhythmic contraction; lowered pressure also fre- 
quently increased tonic and rhythmic contractions 
for short periods initially, later decreased them. 
Occlusion of venous outflow while maintaining ar- 
terial pressure constant, immediately augmented 
tonus, rhythmic contractions, and venous pressure 
which was further increased by rhythmic contrac- 
tions. Opening outflow after brief occlusion resulted 
in a temporary rapid flow above pre-occlusion rate 
but tonus and motility decreased. Arterial occlu- 
Sion caused an immediate gradual drop in arterial 
pressure, a gradually diminished flow to zero, a de- 
crease motility and tonus frequently after an initial 
increase. Arterial deocclusion immediately in- 
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creased the flowfar in excess of either the preocclu- 
sion value or that following deocclusion of the vein, 
suggesting vascular dilatation during lowered ar- 
terial pressure. Simultaneous venous and arterial 
occlusion decreased arterial pressure, raised venous 
pressure temporarily, slightly increased motility 
initially then decreased it. Sudden elevation of ar- 
terial pressure by deoccluding the artery (vein still 
occluded) sharply increased motility and tonus, 
and venous pressure increased rhythmically. The 
records indicate, that changes in arterial and ve- 
nous pressure per se influence intestinal motilityand 
tonus appreciably ; they also show that changing a 
constant arterial pressure to a slow pulsatile pres- 
sure alters gut motility by means other than blood 
flow changes. Shifting from constant to pulsatile 
pressure caused a reversible decrease in blood flow 
indicative of vasoconstriction. 

Observations on congenital heart cases with the 
oxyhemograph. Vivian G. BEHRMANN, FRANK W. 
Harman (by invitation), RoBert F. Z1EGLER (by 
invitation) and Conrap R. Lam (by invitation). 
Depis. of Labys., Cardiology and Surgery, Henry 
Ford Hospital, Detroit, Mich. Oxyhemography was 
employed during operations for tetralogy of Fallot 
(16 patients), patent ductus arteriosus (2 patients) 
and coarctation of the aorta (2 patients). Every 
tracing included the pre-anesthesia period, the in- 
duction and fluctuations occurring throughout the 
surgical procedure. A calibration for each O2 satu- 
ration curve was obtained through Van Slyke analy- 
ses on at least two arterial blood samples. The effect 
of anesthetic agents, drugs and intravenous solu- 
tions administered during the operation on the ar- 
terial O2 level are shown and discussed. The useful- 
ness of the continuous blood O2 curve as an index of 
the establishment of a more adequate pulmonary 
circulation is well illustrated. In 8 instances, pre- 
operative and postoperative oxyhemograph studies, 
which included a determination of the O2 satura- 
tion time and the effect of exercise, have been help- 
ful in the evaluation of the congenital heart 
abnormalities as well as the benefit derived from 
surgery. These data indicate that continuous blood 
Oz saturation recordings should prove valuable not 
only to the cardiologist but also to the surgeon and 
anesthetist in the treatment of congenital heart 
disease. 

Digital skin temperature and blood flow rela- 
tionship following change in environmental tem- 
perature. Harwoop S. BeLpinG, JERE Meap (by 
invitation) and Mortimer E. Baper (by invita- 
tion. The Quartermaster Corps, Climatic Research 
Laby., Lawrence, Massachusetts. Digital skin tem- 
peratures and blood flows in the terminal phalanx 
(venous occlusion plethysmography )were recorded 
on men wearing shorts and exposed for three hours 
in a room at 32°C., shifted abruptly to 13° ambient 
temperature and later returned to the 32°C. tem- 
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perature. The subjects lay supine and were wheeled 
between the constant temperature rooms to obviate 
the effects of exercise. 

In the cold, blood flows decreased immediately 
and precipitously and usually reached values of 3% 
or less of the initial levels within three minutes. 
Digital skin temperatures fell relatively less 
rapidly, and closely paralleled temperatures in 
digits in which arterial inflow was obstructed. In 
the warm room, after cold exposures varying from 
30 minutes to 2 hours, digital temperatures rose 
precipitously and initially paralleled temperature 
rises in arterially occluded digits. Return of blood 
flow was strikingly less rapid; e.g., in the first 90 
minutes at 32°C. following a 2 hour cold exposure, 
digital temperatures returned to within 20% of the 
control level, but blood flow was still 90% below the 
control level. Not until 40 minutes later did the 
flow increase to control levels. 

Conclusions as to the state of digital blood flow 
derived from digital skin temperature alone, in 
other than constant ambient conditions, are limi- 
ted by the fact that a change in ambient tempera- 
ture may directly produce marked digital skin 
temperature changes independent of digital blood 
flow, and hence, of body heat economy. 

Body water compartments in man. EuGENE Y. 
BERGER (by invitation), MarceELLE F. DuNNING 
(by invitation), BERNARD B. BropieE (by invita- 
tion), and J. Murray Sree e. Depts. of Medicine 
and Biochemistry, New York Univ. College of Medi- 
cine, and Research Service, Third New York Univ. 
Medical Division, Goldwater Memorial Hospital, 
New York, N. Y. Recent measurements of body 
water by the dilution of deuterium oxide and of 
antipyrine have shown that the average percentage 
of water is formales about 53%, which figure is con- 
siderably lower than the generally accepted aver- 
age of 70%. Further, the proportion of water ex- 
hibits considerable variability. The variability may 
be explained on a basis of fat content since measure- 
ments of specific gravity of the body have shown 
that fat and water content bear an inverse relation- 
ship. When the extracellular fluid space as meas- 
ured by bromide was subtracted from total body 
water space, the intracellular fluid space obtained 
by difference was obviously too small to be reason- 
able. This suggested that neither bromide nor 
chloride was confined to extracellular water. Hence, 
a substance whose volume of distribution was 
smaller than that of bromide was likely to be a 
closer measure of extracellular fluid. Inulin was 
selected because it is known not to enter cells, yet 
passes the glomerular membrane and enters the 
pleural and peritoneal spaces. The inulin and bro- 
mide spaces in nephrectomized dogs and in patients 
with poor kidney function were compared. Inulin 
space was about half that of the bromide space. 
Antipyrine space and inulin space were also meas- 
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ured simultaneously in normal human subjects, 
using an infusion technique previously described 
(Proc. Soc. for Exptl. Biol. & Med., 68: 507, 1948). 
The results indicate that extracellular space consti- 
tutes about 15% and intracellular space about 40% 
of the body weight in normal subjects. 

Mechanisms of potassium excretion in the nor- 
mal dog. Rosert W. BERLINER, JAMES G. HILTon, 
and Tuomas J. Kennepy, Jr. (introduced by 
James A. SHANNON). Research Service, First (Co- 
lumbia Univ.) Division, Goldwater Memorial Hos- 
pital, and Dept. of Medicine, College of Physicians 
and Surgeons, Columbia Univ., New York, N. Y. 
Certain observed reciprocal relationships between 
sodium and potassium excretion suggest an ex- 
change of K for Na ions, either directly or by secre- 
tion of K and reabsorption of Na with some common 
anion. The existence of such an exchange can be 
demonstrated by obtaining in the urine larger 
amounts of secreted K than of anions which might 
have been secreted with it. These conditions have 
been fulfilled in experiments where the chief uri- 
nary anion was ferro-cyanide the minimum se- 
creted (excreted minus filtered) K exceeding, by 
considerable margins, the sum of chloride, bicar- 
bonate, sulfate and phosphate. Similar conclusions 
to be drawn from experiments in which thiosulfate 
was the major anion, require the additional assump- 
tion that sulfate is not secreted. In experiments 
where NazHPO,, Na2S.0; or NayFe(CN). is in- 
fused and K substituted for Na in the infusion, the 
initial effect is a marked increase in the excretion 
of K accompanied by a sharp rise in urinary bicar- 
bonate and chloride excretion. The increases occur 
while excreted K is well below that filtered. Later 
px and Cl excretion level off or drop while K excre- 
tion continues to rise, with Na excretion now 
dropping. These phenomena suggest that the initial 
increase in K excretion is due to decreased tubular 
reabsorption rather than secretion. 

Alcohol and sucrose in the production of liver 
damage in rats. C. H. Best, W. Srantey Hartrort 
(by invitation), C. C. Lucas and Jessiz H. Rirpovut 
(by invitation). Banting and Best Dept. of Medical 
Research, Univ. of Toronto, Toronto, Canada. Al- 
though other investigators have studied the influ- 
ence of alcohol upon the production of cirrhosis in 
several species of animals, no one, as far as we are 
aware, has examined the effect of isocaloric paired- 
feeding, i.e., supplying the non-alcoholic control 
animals with only the same quantity of basal diet 
as was eaten by the animals consuming alcohol (15% 
solution replacing drinking water) and equalizing 
the caloric intake by adding an appropriate amount 
of carbohydrate (powdered sucrose) to the food of 
the controls. About 200 white rats of the Wistar 
strain, initially weighing 150 grams, divided into 12 
groups, were studied under these experimental con- 
ditions fer 6 months, some being given lipotropi¢ 
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supplements (choline, methionine or protein). 
Liver damage frequently attributed to alcohol ap- 


.f peared when sugar was substituted for it isocalori- 


cally. The inclusion of 0.05% of choline chloride in 
the basal diet (casein 10, gelatin 5, zein 3, cystine 
0.3, fat 12, celluflour 2 and carbohydrate, with ade- 
quate minerals and vitamins, including a-tocoph- 
erol) sufficed to prevent the appearance of more 
than slight fatty change in the livers of the majority 
of animals on the basal ration (total lipids under 
15%). An adequate supply of choline, or precursors, 
in relation to the total caloric intake (including 
alcohol or sugar supplements) prevented liver dam- 
age. Addition of sucrose to the basal diet produced 
as severe liver damage as did an isocaloric intake 
of alcohol, even to the point of fibrous tissue 
proliferation observed in a few rats. This type of 
experiment is, at present, being carried out in very 
young rats and in older rats receiving diets in which 
the available lipotropic factors have been more 
drastically reduced. 

A phase-boundary mechanism for impulse for- 
mation, transmission and synaptic properties of 
nerve. R. Beutner and T. C. Barnes. Dept of 
Pharmacology, Hahnemann Medical College and 
Hospital of Philadelphia, Penna. Previous reports 
(Science 94: 211, 1941) described the negative 
phase-boundary electrical potential of acetylcho- 
line at the interface between oil and saline forming 
a wave like the nerve impulse (Internat. Physiol. 
Congress 390, 1947; Federation Proc. 6: 73, 1947). 
Our present experiments demonstrate the trans- 
mission of this wave. A horizontal glass tube 60 
1.2 cm. (paraffined to reduce conductivity over the 
glass surface) contains a continuous layer of guaia- 
col and resin mixture with a supernatant saline 
layer. At each end of the horizontal tube there is a 
U-tube—one for introduction of the acetylcholine 
and one for the recording electrodes on each side of 
the oil layer. The addition of 0.1 cc. of saline con- 
taining 0.1 mg. acetylcholine in the U-tube at one 
end produces a negative wave of 3 mv. lasting 0.15 
sec. recorded from the other U-tube at the opposite 
end of the horizontal tube. Multichannel electro- 
encephalographic recording showed that the veloc- 
ity is over 1 m. per sec. Conduction may be direct 
as between two nodes of Ranvier (Stampfli, nter- 
nat. Physiological Congress 218, 1947). The sensi- 
tivity of the synapse to acetylcholine was dupli- 
cated by adding more resin to the middle horizontal 
tube and filling the terminal U-tubes with oil only. 
In this modified elongated oil-cell acetylcholine 
produced a transmitted wave when added to the 
ends or synapses but had no effect when added to 
the middle of the central tube or axon. 

Cortical response to light in the unanesthetized 
rabbit. Reainatp G. Bickrorp (introduced by 
Cuar.eEs F. Cope). Section on Physiology, Mayo 
Foundation and Mayo Clinic, Rochester, Minn. The 
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basic response of the cortex to a light flash of short 
duration in the unanesthetized rabbit consists of 
an initial fast diphasic deflection (a-wave) at 40 
milliseconds, followed by a large slow and variable — 
diphasic deflection (b-wave), swinging negative and 
then sharply positive, and delayed at its negative 
peak by 200 milliseconds from the flash. The ‘a’- 
wave, enhanced in size and changed to a predomi- 
nantly surface positive deflection by barbiturate 
narcosis, has been studied by previous workers. Be- 
cause of its variability and the fact that it is sup- 
pressed by barbiturate narcosis, the ‘b’-wave has 
received little attention. Investigation has shown 
that the intermittency of the ‘b’-wave in the un- 
anesthetized rabbit results from the disturbing 
effect of sensory stimuli. Thus, the ‘b’-wave may be 
promptly suppressed (without affecting the ‘a’- 
wave) by adequate stimulation of the visual, audi- 
tory, olfactory or tactile systems. The suppression 
cannot be maintained indefinitely by continued 
stimulation of one system. Thus, stimuli appear to 
be effective in proportion to their ‘surprise value.’ 
Weak sensory stimuli may cause suppression in a 
small part of the responding striate area. It seems 
probable that the ‘b’-wave represents the synchro- 
nized response of neurons concerned in elaboration 
of visual material, receipt of which is signaled by 
the ‘a’-wave. Arousal stimuli cause a temporary 
desynchronization of the former mechanism. This 
phenomenon is of particular interest, since a similar 
suppression of the responses to light stimulation 
can be demonstrated in electro-encephalograms of 
human beings. 

Cardiac oxygen consumption and efficiency in 
man. R. J. Bina, and (by invitation), M. Ham- 
MOND, J. HANDELSMAN, S. Powers, AND F. 
Spencer. Dept. of Surgery, Johns Hopkins Univ. 
School of Medicine, and Johns Hopkins Hospital, 
Baltimore, Md. The O2 consumption and efficiency 
of human heart muscle were obtained in vivo, in 
patients with anemia, essential hypertension, co- 
arctation of the aorta, and aortic stenosis and in- 
sufficiency. Several patients were in cardiac failure 
resulting from mitral stenosis and insufficiency. 
The coronary blood flow was determined with the 
nitrous oxide method and coronary vein blood was 
collected through a catheter inserted into the 
coronary sinus. The O: consumed per 100 gm. of left 
ventricular muscle was obtained from the coronary 
blood flow per 100 gm. of cardiac tissue and the 
difference in O2 content between coronary arterial 
and venous blood. Left ventricular weight was ob- 
tained from the table of Smith, and the left ven- 
tricular efficiency was calculated from the work and 
the energy cost of the left ventricle. Since figures 
for heart weight cannot be obtained accurately, 
values for the efficiency are approximations. 

In normal man the coronary flow averaged 65 
cc/min/100 gm. cardiac tissue, the arteriovenous 
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oxygen difference 11 vol. %, and the O2 consump- 
tion 7.8 cc/100 gm/min. In anemia the coronary flow 
was increased, the arteriovenous O» difference and 
’ the O2 consumption were reduced. In essential 
hypertension the coronary flow was normal, the 
arteriovenous O, difference and the O2 consumption 
were decreased. In coarctation the coronary flow, 
the arteriovenous O2 difference, and the O2 con- 
sumption were markedly increased. In cardiac 
failure the coronary flow was reduced but the ar- 
teriovenous O- difference was increased. The O2 
consumption was slightly above normal. As a result 
of these changes the cardiac efficiency was highest 
in essential hypertension and lowest in cardiac fail- 
ure. The lowered cardiac efficiency in failure was 
primarily the result of decreased left ventricular 
work. Correlation between the work and the O2 
consumption of the left ventricle was good except 
in essential hypertension and cardiac failure. 

Properties of the antidiuretic substance in the 
blood of normal and adrenalectomized rats. J. H. 
BrrniE (by invitation), W. J. EvERsOLE (by invi- 
tation), W. R. Boss (by invitation), C. M. OsBorNn 
(by invitation) and Ropert Gaunt. Dept. of Zo- 
ology, Syracuse Univ., Syracuse, N. Y. It has been 
reported (Birnie, Jenkins, Eversole and Gaunt— 
in press) that the blood of normal rats contains an 
antidiuretic, chloruretic substance (ADS). It was 
readily detectable by a modified Heller and Urban 
assay procedure in 1 ml. quantities of fresh serum 
injected intraperitoneally. The serum lost its activ- 
ity upon standing at 9°C. for 12 hours, and was 
present in greater quantities in adrenalectomized 
than in normal rats. The latter observation will pre- 
sumably help explain the well-known failure of 
water diuresis in adrenalectomized animals. Newer 
experiments have shown the following: 1) ADS was 
not detected in 1 ml. samples of the serum of rats 
hypophysectomized from 4 to 11 days. 2) The ADS 
of normal rat serum (1 ml.) does not affect renal 
glomerular filtration as indicated by creatinine 
clearance tests and presumably therefore works by 
stimulating the tubular reabsorption of water. 3) 
The ADS is active when injected subcutaneously 
but less effective than by intraperitoneal adminis- 
tration. 4) Unlike the ADS, an isotonic gelatin solu- 
tion, prepared for blood substitute use, has no effect 
on diuresis in 1 ml. doses. 5) Crude protein solu- 
tions, injected intraperitoneally, may inhibit di- 
uresis by other mechanisms; they differ from ADS 
in that they act less promptly and are not chlor- 
uretic. All of these observations are consistent with 
the idea that the circulating ADS is the antidiu- 
retic hormone of the posterior pituitary. 

Analysis of factors affecting the assay of gastric 
secretory depressants. D. Buickenstarr (by invi- 
tation) anp M. I. Grossman. Dept. of Clinical Sci- 
ence, Univ. of Illinois College of Medicine, Chicago, 
Ill. In order to design an efficient and accurate 
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assay procedure, the factors which contribute to 
the variability of results in assaying gastric secre- 
tory depressants were studied statistically. The 
day to day and hour to hour variability in the out- 
put of HCl in response to small doses of histamine 
administered subcutaneously every 10 minutes was 
determined in Heidenhain and also in total pouch 
dogs. The relationship between dose of histamine 
and magnitude of inhibition by a fixed dose of de- 
pressant as well as the relationship between magni- 
tube of response to a fixed dose of histamine and 
magnitude of inhibition by a fixed dose of depres- 
sant were studied. The relationship between dose 
of secretory depressant and magnitude of inhibi- 
tion was also studied. 

Effects of homologous carbamates on the respi- 
ration of blocked and active embryonic cells. 
JosePpH Hatt BopINE AND LAURENCE ROCKWELL 
FiTzGERALD (by invitation). Zoology Laby., State 
Univ. of Iowa, Iowa City, Ia. A study was made of 
the effects of an homologous series of carbamates 
(ethyl n-methyl, ethyl, n-butyl, n-propyl, n-amyl, 
iso-amyl) on the oxygen uptake of mitotically ac- 
tive and blocked embryos of the grasshopper, 
Melanoplus differentialis. No significant differences 
in response to these reagents have been found for 
active and blocked embryonic cells. In general, all 
reagents produce a marked inhibition in the oxygen 
uptake. Ethyl carbamate in low concentrations 
seems to produce a marked and consistent stimula- 
tion while all other compounds tested by the pres- 
ent methods did not produce such results. A discus- 
sion of the present results, in view of the many 
existing theories of narcosis, is given. 

Influence of hesperidin methyl chalcone on 
blood flow and secretion of the salivary gland. 
Davip F. Bour and W. Joun KENFIELD (intro- 
duced by Robert Gesell). Dept. of Physiology, 
Univ. of Michigan, Ann Arbor, Mich. This study of 
the influence of hesperidin methyl chalcone 
(HMC) on the rate of salivary secretion and of 
blood flow through the submaxillary gland of the 
dog has been directed towards an understanding of 
the cause of vascular changes produced by this 
drug. One mg. HMC /kg. body weight injected into 
the internal carotid artery did not alter the rate of 
blood flow or of salivary secretion of the gland. The 
same amount of HMC injected into the external 
carotid artery supplying the gland caused a strik- 
ing increase in blood flow through the gland but did 
not alter rate of salivary secretion. These local in- 
jections had no influence on the secretory or blood 
flow changes produced by stimulation of the chorda 
tympani or the sympathetic trunk innervating the 
gland. Similarly the vasoconstrictor and secretory 
actions of epinephrine were still evident after the 
administration of HMC. Autonomic blockade with 
tetraethyl ammonium chloride did not change the 
vasodilator action of HMC. It would appear then, 
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that this vasodilatation is the result of the local 
action of HMC on the vascular musculature. 
Neither a central nervous system action nor a pe- 
ripheral one on the autonomic nerves supplying the 
submaxillary gland was demonstrated. 

Effect of choline and inositol on hypercholes- 
terolemia and hyperlipemia in the cholesterol-fed 
chick. C. BoLENE (by invitation), J. StaMLER (by 
invitation), R. Harris (by invitation) anp L. N. 
Karz. Cardiovascular Dept., Medical Research In- 
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experiments designed to determine the biochemical 
parameters of the atherosclerotogenic process, we 
have undertaken studies on factors affecting the 
plasma content of cholesterol, phospholipids and 
fatty acids. Addition of 2% cholesterol to the nor- 
mal diet of the chick results in a hiperlipemia in- 
volving all lipid elements. The degree of develop- 
ment of atherosclerosis is in general related to the 
degree of increase in these constituents in the 
plasma. Addition of lipotropic factors to such cho- 
lesterol-rich diets in the form of 1% choline plus 1% 
inositol resulted in a more marked hypercholestero- 
lemia and hyperphospholipemia. This effect is pro- 
gressive with values at 1, 3, 5and 8 weeks increased 
to levels about 50% above the non-lipotrope-fed 
birds. This occurred despite the fact that there 
were no significant differences in food intake and 
weight gain. These results suggest that these lipo- 
tropes act to mobilize liver lipids and produce a 
prolonged transport hyperlipemia. Choline and 
inositol failed to modify or prevent atherosclerosis 
in birds killed after 15 weeks or diet. 
Experimental studies in ascorbic acid metabol- 
ism. WaLtreER M. Booker, RayMonp Hayes (by 
invitation) and MarraANNA SEWELL (by invita- 
tion. Depts. of Pharmacology and Oral Medicine, 
Howard Univ., Washington, D. C. Clinical studies 
underway in this laboratory on ascorbic acid me- 
tabolism and its relation to certain gingival disturb- 
ances have provoked many new experimental ap- 
proaches to the problem of ascorbic acid metabolism 
and the effects of ascorbic acid on the metabolism 
of other substances in the animal body. In unanes- 
thetized and anesthetized dogs ascorbic acid ad- 
ministered at the rate of 100 mg. hourly for 3 hours 
rises rapidly in the plasma and slowly in the cells. 
Only after the second hour is a significant increase 
noted in the cells. This suggests a barrier between 
the plasma and the cells. There is some evidence 
that the adreno-cortical ,hormone can lower the 
barrier, causing a more rapid rise in the cells. In 
both unanesthetized and anesthetized dogs, ascor- 
bie acid administered either hourly or by constant 
drip causes interesting changes in the electrolytes 
of the blood, such as a fall in chlorides, in sodium 
and a rise in potassium. Urinary chlorides and so- 
dium rise, while potassium falls. Adreno-cortical ex- 
tract, administered at intervals while ascorbic acid 
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is being given, causes a decrease in the urinary 
sodium and chlorides, while these substances may 
rise in blood toward the control or beginning levels. 
In some instances, under the influence of the 
adreno-cortical hormone, the urinary chlorides de- 
crease without significant increase in serum chlor- 
ides. Thiocyanate space and blood volume studies 
suggest movement of chlorides to extracellular 
spaces. Evidence has been obtained showing ascor- 
bic acid in high quantities causes a diminution of 
blood cholesterol and of cholesterol at the adrenal 
gland, where greater the amount of ascorbic acid, 
the less the cholesterol. Adreno-cortical hormone 
can increase adrenal storage of ascorbic acid. 

Localization of the central nervous mechanism 
of emesis. H. L. Bortson (by invitation) and S. C. 
Wana. Dept. of Physiology, College of Physicians 
and Surgeons, Columbia Univ., New York City. By 
means of electrical stimulation with the Horsley- 
Clarke stereotaxic instrument, the vomiting center 
has been functionally localized in the dorso-lateral 
portion of the lateral reticular formation of the 
medulla oblongata of the cat (Borison and Wang, to 
be published). This finding is of particular signifi- 
cance since it has been shown that responsive loci 
for salivation (Wang, 1943), spasmodic respiratory 
movement (Borison, 1948), vasomotor effects 
(Wang and. Ranson, 1939), and sustained inspira- 
tion (Pitts et al, 1939) are situated in areas immedi- 
ately adjacent to that localized for emesis. Several 
dogs have been prepared with chronic lesions in the 
medulla for the purpose of dissociating the com- 
ponent activities involved in emesis. Preliminary 
experiments indicate that with lesions up to 30-day 
duration the emetic response to apormorphine is 
either seriously impaired or completely eliminated. 
Histological study has not yet been carried out on 
any of the tested preparations but gross examina- 
tion of the brains of animals which did not survive 
the procedure indicate that the lesions are placed 
approximately in the dorso-lateral portion of the 
lateral reticular formation. Attempts will be made 
to correlate the degree of impairment of emesis with 
the size and position of the lesions. 

Renal function in untreated adrenalectomized 
rats. W. R. Boss (by invitation), James H. BIrNIE 
(by invitation) and Ropertr Gaunt. Dept. of Zo- 
ology, Syracuse Univ., Syracuse, N. Y. Studies of 
renal function in salt-maintained adrenalectomized 
rats indicate that renal clearance is essentially 
normal (Lotspeich; Friedman et al.). Water excre- 
tion tests, however, indicate serious alterations in 
renal function. Creatinine clearance studies were 
conducted on untreated fasted female normal and 
adrenalectomized rats weighing approximately 175 
gm., following methods used by Lotspeich. Ninety- 
six rats, divided equally between the various 
groups studied, were used in this investigation. The 
glomerular filtration rate (Ccr) of normal rats given 
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5 ec. of water by stomach tube was .820 cc/100 
gm/min. and the urine flow (V) was .022 cc/min. 
Eighteen hours after adrenalectomy the Ccr was 
.686 and the V was .015. Five days after operation 
the Cor was .551 while the V was .013. When adren- 
alectomized rats were subjected to moderate and 
high water loads, the disproportionate fall in glo- 
merular filtration rate and urine excretion rate was 
even more striking. When two hourly doses of water 
were administered (3% body surface/dose) the Ccr 
of the dummy operated controls was 1.011 and the 
V .083; in rats adrenalectomized for 18 hours the 
Cor had fallen to .759 and the V to .041; 7 days after 
adrenalectomy the Ccr was decreased to .701 with 
a V of .008. When 4 hourly doses of water were ad- 
ministered the Ccr of the dummy operated controls 
was 1.010 and the V .118; 18 hours after adrenalec- 
tomy the Ccr had fallen to .590 and the V to .031; 
7 days after operation the Ccr was down to .447 with 
a V of only .006. These results show that the rate 
of urine flow falls in all cases more than the rate of 
glomerular filtration. This indicates that in un- 
treated, in contrast to salt-treated adrenalecto- 
mized rats, a decreased glomerular filtration may 
contribute to loss of water diuresis, but that an in- 
crease in tubular reabsorption of water is probably 
a more important factor. 

A method for analyzing dog muscles for myo- 
globin. Wi111aM J. Bowen. Laby. of Physical Biol- 
ogy, Exptl. Biology and Medicine Institute, Na- 
tional Institutes of Health, Bethesda, Md. A method 
has been devised for analyzing dog muscle for myo- 
globin (Mb) in the presence of hemoglobin. Cleaned 
muscle is pulverized at the temperature of dry ice 
as described by Poel (Science 108: 390, 1948). An 
exactly known quantity (about 1 gm.) of the muscle 
powder is washed into a stainless steel homogenizer 
tube with a carefully measured volume (about 20 
ml.) of m/40 phosphate buffer, px 5.9. It is thor- 
oughly homogenized and then centrifuged at 1000 g 
for 10 minutes. The supernatant is heated to 56°. As 
soon as discrete particles appear, the extract is 
rapidly cooled and then centrifuged at 1000 g for 10 
minutes. It is filtered through fast paper from 
which it emerges as a clear red solution. This is ad- 
justed to px 6.5 with solid KeHPO, and then gassed 
with CO in a rotating tonometer. To insure com- 
plete conversion to MbCO, Na.S.0, is added to the 
tonometer after 10 minutes of gassing. After a total 
of 12 minutes of gassing the density (log Io/I) of 
the solution is determined at 538 and 568 mu. The 
molar concentration of Mb is calculated by substi- 
tution of the densities and the appropriate extinc- 
tion coefficients for MbCO and HbCO in the 
Vierordt equation (Ann. Rev. Biochem. 10: 509, 
1941). The amount of myoglobin/gm. of muscle is 
calculated by using the molecular weight 17,300 
(Bowen, J. Biol. Chem. 176: 747, 1948). By this 
method 9 samples of one heart, having an average of 
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3.60 mg. Mb/gm. of muscle, yielded a o = 0.28 and 
a coefficient of variation = 8%. Also, a known quan. 
tity of dog myoglobin added to muscle homogenate 
was recovered 100%. 

Hypoxia of 18,000 feet simulated altitude and 
myoglobin content of dogs. Wir11am J. Bowen. 
Laby. of Physical Biology, Exptl. Biology and 
Medicine Institute, National Institutes of Health, 
Bethesda, Md. The left anterior trapezius muscle 
of 7 dogs was removed by biopsy and analyzed for 
myoglobin content by the method described in pre- 
ceding abstract. The dogs were then exposed to 
18,000 ft. simulated altitude 6 hours per day, 6 days 
per week. Hematocrit and hemoglobin values and 
changes in body weight were followed as criteria of 
acclimatization. After 5 to 6 months of exposure the 
dogs were sacrificed and the trapezius muscle from 
the other side analyzed for myoglobin content. 
Final hematocrit and hemoglobin values were 119 
to 170 and 122 to 170%, resp., of initial values. Body 
weights in each dog increased during the first 
month of exposure and then remained nearly con- 
stant. The myoglobin contents before and after ex- 
posure were as follows: 

Mg. Mb/gram of wet muscle 





Before After 
Dog Exposure Exposure 
1 3.27* 2.80 
2 4.70* 4.33 
3 5.20* 4.73 
4 4.60 4.20 
5 4.42* 4.62 
6 5.07 3.75 
7 3.80 4.22 


These values are means obtained in repeated or 
duplicate analyses, except those marked (*). One 
value deviated 11% from the mean; another 8%. 
The remainder deviated 5% or less. The results 
indicate that exposure to simulated altitude of 
18,000 ft. causes no increase in the Mb content of 
muscle in contrast to the response of the hemo- 
globin of blood. 

Principles of design and operation of internal 
standard flame photometers for sodium and po- 
tassium determination. Ropert L. Bowman and 
Rosert W. BERLINER (introduced by Davin P. 
Ear.eE, Jr.). New York Univ. Research Service, 
Goldwater Memorial Hospital, New York City. Con- 
struction of two internal standard flame photom- 
eters for sodium and potassium has led to im- 
provements in design and technique of operation 
The basic aims have been simplicity of design 
and establishment of operating conditions in which 
minor variations of gas and air pressures, atomizing 
rates, etc. are maximally compensated by parallel 
changes in the output of cells measuring light from 
unknown and internal standard. Critical mechani- 
cal and electrical components were evaluated for 
their contribution to stability and accuracy, and 
extensive study made of parameters determining 
stability and independence of external variables. 
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Optimum operating conditions must be evaluated 
individually for each instrument by determining, 
separately, for sodium, potassium and lithium, a 
number of curves relating electrical output to 
atomizing rate, gas and air pressure, and ion con- 
centration. Operating conditions are selected so 
that, as nearly as possible, changes in any of these 
will produce no effect on reading or be maximally 
compensated by the internal standard. Changes in 
gas and air pressures which may effect readings are 
corrected by resetting, emphasis being upon indica- 
tion with sensitive gauges rather than automatic 
pressure regulation. Application of these principles 
to other instruments has been reported to be of 
material aid. With the present instruments over 
6000 and 9000 determinations, in 14 months and 2 
years respectively, have been made without inter- 
ruption for repairs. Accuracy attainable with single 
readings of unknowns is +1.0 and 2.0 yweq/1 for 
potassium and sodium respectively in the diluted 
sample. No interference from other substances in 
solution is detectable. 

A new method of fibrin determination and appli- 
cations to study of the thrombin-fibrinogen reac- 
tion. Paut W. Boyes (by invitation) and Joun H. 
Ferauson. Dept. of Physiology, Univ. of North 
Carolina, Chapel Hill. Determination of fibrin by 
the biuret method (J. Fine, J. Lab. Clin. Med. 24: 
1084, 1936) was modified by use of Mehl’s (J. Biol. 
Chem. 157: 173, 1945) reagent, photoelectric colo- 
rimetry, and calibration of colorimetric readings 
against both gravimetric (fibrin dry weight) and 
macroKjeldahl (fibrin N) determinations. A com- 
mercial (Armour’s) bovine plasma fraction-I, ana- 
lyzing 50% fibrinogen (clottable), after reprecipita- 
tion at 2-5°C. with ammonium sulfate at 25, 20, 20% 
saturation, successively, with subsequent dialysis, 
yielded fibrinogen solutions 96.7% clottable, with 
only minute traces of prothrombin, and no fibrino- 
lytic protease. Clotting-times and fibrin yields were 
studied with variations of : 1) fibrinogen concentra- 
tion, 2) thrombin concentration (purified bovine 
thrombin), 3) temperature, 4) pH, 5) NaCl content, 
6) Ca ion content, 7) added colloid (acacia), 8) heat 
(48°, 12 min.) induced profibrin, 9) time after clot- 
ting (at 37°C.). After 48 hr. the fibrin yields were 
practically identical (aver. over 95%) independent 
of the above variables, except for inhibitory con- 
centrations of NaCl and CaCle, which reduced 
yields significantly (e.g. 65% in 0.6 M CaCl2). 
Clotting-times were much modified by these vari- 
ables. It is particularly significant that the 48-hr. 
fibrin yield was unaltered by varying the thrombin 
dilution from 1:1 to 1:250, despite a range of clot- 
ting-times, for the series, of 10 to 190 seconds. It is 
concluded that the thrombin-fibrinogen reaction 
does not follow any simple stoichiometric law but 
resembles the reaction kinetics of a colloidal enzy- 
matic reaction. 
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Adsorption of urinary gonadotrophin on kaolin. 
James T. BrRapBuRY, ELwyn Brown and WILuI1s 
E. Brown. Dept. of Gynecology, Univ. of Louis- 
ville, Louisville, Ky., and State Univ. of Iowa, 
Iowa City, Ia. The following method has been de- 
vised for recovery of gonadotrophic hormones. Its 
main advantages are: 1) reduction in toxicity of 
the extracts and 2) a marked saving the amount 
of alcohol needed. 

The urine of a 12- or 24-hour specimen is ad- 
justed to px 4.5 with acetic acid. Add 5 volumes % 
of kaolin (powdered and acid washed in a 20% 
aqueous suspension), stir thoroughly and then 
allow to settle. Decant supernatant urine. Centri- 
fuge and discard supernatant. (Kaolin may be re- 
suspended in water one to three times to wash it 
free of urine.) Add normal ammonium hydroxide in 
a volume equal to that of the original kaolin sus- 
pension used and stir thoroughly. Centrifuge and 
re-extract with a second volume of ammonium hy- 
droxide. Combine the ammonia extracts, add acetic 
acid to pH 8.5 and centrifuge. Save the clear super- 
natant, adjust to pH 5.5 and add 4 volumes of 95% 
alcohol slowly while stirring. Set in refrigerator 
several hours to complete the precipitation. Cen- 
trifuge and dry the precipitate. 

The dry precipitate is dissolved in water or phos- 
phate buffer px 8.0 and the solution injected into 
immature rats or mice for assay. The recoveries of 
gonadotrophins from pregnancy or castrate (post- 
menopausal) urines have been quantitative when 
compared with those obtained by the usual method 


- of adding 4 volumes of alcohol to the original urine 


specimen. 

Analysis of mosquito tissues for sodium and 
potassium and development of a physiological 
salt solution. SaraH Braprorp (by invitation) 
and Rospert W. Ramsey. Dept. of Physiology and 
Pharmacology, Medical College of Virginia, Rich- 
mond, Va. The midgut and Malpighian tubules of . 
Aedes egyptii were analyzed for their content of 
sodium and potassium. The tissues from 1000 mos- 
quitoes were pooled to provide sufficient Na and K 
for one analysis. A total of 6 such analyses were 
done. The Na and K content of the midguts and 
Malpighian tubules of 1000 mosquitoes kept on a 
normal diet averaged 6.91 mg. Na/gm. dry weight of 
tissue and 15.6 mg. of K/gm. dry weight. Both the 
sodium and potassium contents decrease with time 
on a salt free diet until after two weeks sodium is 
reduced to 2.5 mg/gm. dry weight and potassium to 
10.4 mg/gm. dry weight. Malpighian tubules have a 
lower potassium content than midgut. No differ- 
ences in sodium or potassium content due to age or 
sex of the mosquitoes were noted. 

A physiological salt solution having the following 
composition was developed for mosquito tissues: 
NaCl-128 mM/1., KCl-4.7 mM/1., CaCl2-4.0 mM/1., 
M/150 potassium phosphate buffers to px 6.8. Ex- 








16 FEDERATION PROCEEDINGS 


cept for the added buffer (which contributes 11.34 
mM_/1. of K) this solution is the same as that which 
Bodenstein previously found best for Drosophila. 
This solution will maintain in the cold, a mosquito 
heart preparation alive and beating for as long as 
280 hr. If small amounts of the B vitamins or p- 
amino-benzoic acid are added to the above the 
average survival is prolonged but the maximum so 
far found (300 hr.) is about the same. Mosquito 
hearts can survive for as long as 30 hr. in salt solu- 
tions that are very high in potassium and low in 
sodium provided sufficient magnesium is present. 

Light tonus of the human eye. G. A. BRECHER 
(introduced by C. J. WiacEerRs). Dept. of Physiol- 
ogy, Univ. of Prague, Czechoslovakia, and Dept of 
Physiology, Western Reserve Univ. Medical School, 
Cleveland, Ohio. The tonus of the eye muscles and 
thus the muscular balance of the nonfixating eye is 
maintained by various reflexes, among which light 
tonus plays an important réle in loweranimals. No 
such light tonus has been proven for the human 
eye. The influence of light upon the heterophoria 
of the nonfixating eye was measured in 21 normal 
subjects with a new method permitting the con- 
tinuous recording of heterophorias under varying 
optical conditions. The nonfixating eye displays a 
greater hetophoria upon diffuse illumination than 
in the dark. The increase of the eye deviation is 
greatest immediately after the light exposure, and 
reaches its maximum in about 2 minutes, after 
which time no appreciable increase can be re- 
corded. The heterophoria increase/time ratio 
follows the course of a parabola. 
ation of the illumination the hetophoria decreases 
to the same value which it previously had in the 
dark. The degree of the heterophoria is directly 
proportional to the light intensity. Illumination 
of the fixating eye causes also a heterophoria in- 
crease of the nonfixating eye, indicating the con- 
sensual nature of the mechanism involved. It is 
assumed that the heterophoria increase upon illu- 
mination of the retina is due to the existence of a 
light tonus which contributes to maintain the mus- 
cular balance of the nonfixating eye. 

Chronic toxicity studies on hydroquinone. N. 
R. BREWER (by invitation) and A. J. CARLSON. 
Physiology Laby., The Univ. of Chicago, Chicago, 
Ill. Hydroquinone added to food fats in the amount 
of 0.01% decreases the rate of oxidative rancidity 
from 2 to 50 times, thus reducing food deterioration 
and food spoilage. Is this amount injurious to the 
health of man or animals? The following tests have 
been run to answer this important question. /) 
Twenty weanling rats, started on a diet containing 
0.25% hydroquinone, showed no evidence of toxic 
effects (growth, reproduction, autopsy findings) 
after 2 years on test when compared to 20 controls. 
Twenty offspring of these rats were continued on 
this test for a year with no signs of toxic effects. 


Upon discontinu-. 
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Twenty rats were fed a diet containing 1.0% hydro- 
quinone. After 2 years the only finding was a 
slight decrease in the rate of growth as measured 
by body weight. Fourteen rats were fed a diet con- 
taining 5.0% hydroquinone. The rats consumed 
very little food, lost weight rapidly, and after 9 
weeks some of them developed a blood condition 
resembling aplastic anemia. 2) Dogs refused to eat 
food (apparently because of the bitter taste) con- 
taining more than 0.02% hydroquinone in the total 
diet. By placing the hydroquinone in sugar coated 
tablets in the food, one dog consumed 16 mg. hy- 
droquinone/kg/day for 34 weeks, without any evi- 
dence of injury when compared with 3 control 
sibs. Sixteen mg/kg/day is a 160-day supply/day, 
or a 100-year supply for 34 weeks, for man, if man 
were to ingest 1 gm. fat/kg/day and all of the fat 
were treated with 0.01% hydroquinone. 3) Cats 
appear more susceptible to hydroquinone. But 10 
mg. hydroquinone/kg/day for 6 weeks showed no 
untoward symptoms to date, when given to 1 of 4 
young sibs, and 15 mg/kg/day for 6 weeks showed 
only a small decrease in the growth acceleration 
curve when given to another sib. Fifteen mg/kg/ 
day is a 150-day supply per day, a 17-year sunply 
for 6 weeks, for man, if man were to ingest 1 gin. of 
fat/kg/day and all of the fat were treated with 
0.01% hydroquinone. 

Factors influencing contractile force of the heart 
in open-chest mammalian experiments. H. H. 
Bri.i, M. peV. Corron and R. P. Watton (intro- 
duced by T. G. Bernthal), Dept. of Pharmacology, 
Medical College of South Carolina, Charleston, 
South Carolina. Contractile force of a section of the 
right ventricle was measured directly by means of 
variable spring tensions inserted in the system of 
levers of the Cushny myocardiograph typically 
attached in open-chest preparations. All experi- 
ments were carried out on vagotomized dogs, with 
pericardium opened and with high oxygen concen- 
trations in the mechanical respiratory system. 
Compensation for changes in heart size were 
accomplished in two ways 1) by preliminary cali- 
brations which determined the effect of measured 
changes in position of the collar which mechan- 
ically protected the muscle section from being 
stretched beyond the usual point of diastolic re- 
laxation 2) by adjustment of this collar as heart 
size changed. (This latter has been facilitated by 
construction of a micrometer screw adjustment 
mechanism.) Moving and re-setting this collar 
over wide ranges demonstrated that the muscle 
section could be stretched to approximately twice 
its diastolic resting length with an increase in con- 
tractile force several hundred percent greater 
than that of the control period. Within this range, 
progressive increments of stretch produced pro- 
gressive increments of contractile force in a linear 
relationship. Progressive increments of venous 
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pressure obtained by massive saline infusions and 
progressive decrements of venous pressure ob- 
tained by venous hemorrhage resulted in moderate 
changes in contractile force which, in a few experi- 
ments, followed the linear relationships of Star- 
ling’s Law but for the most part appeared to be 
substantially affected by other factors. Partial 
occlusion of the inferior vena cava lowered venous 
pressure, contractile force and arterial pressure, 
the effects apparently operating in close associa- 
tion. Partial occlusion of the pulmonary artery and 
of the aorta produced, in each case, only limited 
effects. Sudden release of constriction in the vena 
cava, the pulmonary artery or the aorta frequently 
produced an immediate transient increase in con- 
tractile force and stroke amplitude distinctly 
greater than that of the control period. Substantial 
decreases in contractile force (30-60%) were ob- 
tained by ligation of coronary arteries supplying 
the area of lever attachments. 

Gravity and applied accelerations. S. W. Brrir- 
Ton and O. B. Murray, Jr. (by invitation). 
Physiological Laby., Univ. of Virginia, Charlottes- 
ville, Va. The effects of gravitational force on the 
circulation have been observed to be similar to 
those exerted by a force of 1 g imposed on an ani- 
mal on a centrifuge with 10-ft. rotor arm. ECG, 
arterial blood pressure, heart rate and other 
determinations were made over periods up to one 
hour with forces directed from head to foot and 
v. v., or positive and negative g. 

Compared to the influence of 1 g applied by cen- 
trifuge or tilt-table continuously for 30 minutes, 
dogs showed similar resistance to 3-4 g applied dis- 
continuously or alternately, 5 seconds on and 5 
seconds off, over the same period. On the basis of 
g-minutes employed, it is noteworthy that the or- 
ganism withstands about twice as much stress (in 
force-time) in the latter as in the former case, or 
45-60 g-minutes compared to 30 g-minutes. 

Discontinuous forces even as high as 6 g, 5 sec- 
onds on and off, were well withstood for periods of 
30 minutes. Quadrupeds are nevertheless much 
less resistant to gravitational and high accelera- 
tory forces than primate animals and man. 

Effect of hypothermia on bromsulphalein re- 
moval. RaprorD Brokaw (introduced by K. E. 
Penrop). Dept. of Physiology, Boston Univ. School 
of Medicine, Boston, Mass. In normothermic dogs 
under moderate sodium pentothal anesthesia the 
percentage disappearance rate of intravenously 
injected bromsulphalein is not constant, but is 
nevertheless prompt and rapid. Sixteen anesthe- 
tized dogs were injected at normal body tempera- 
ture with bromsulphalein (5 mg/kg.). Blood sam- 
ples at 6 minutes showed an average level of 1.85 
+ 0.93 mg/100 cc. of plasma, and 12 minute samples 
averaged 0.65 + 0.20 mg/100 cc. or 35% of the 6- 
minute level. Following this marked initial fall 
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there was a more gradual decline in the concentra- 
tion of bromsulphalein so that by 30 minutes 0.314 
+ 0.11 mg/100 cc. remained, or 17% of the 6-minute 
blood level. When 7 anesthetized dogs were im- 
mersed in an ice bath and the injection given intra- 
arterially at 35° C. rectal temperature, the average 
plasma level after 6 minutes was 4.53 + 1.44 mg/100 
cc. In 12 minutes the average plasma level was 2.89 
+ 1.62 mg/100 cc. or 64% of the 6-minute level. 
Ten dogs received the dye injection at 30° C. rectal 
temperature. Their 6-minute levels averaged 4.82 
+ 1.25 mg/100 cc., with the 12-minute samples 
showing 3.24 + 0.93 mg/100 cc., an average of 
67% remaining. Both series of hypothermic dogs 
showed a marked retention. of the dye after 30 
minutes. In the 35° C. group an average of 1.68 
+ 1.03 mg/100 cc. was obtained. These values 
represent 37% and 43% of the dye remaining re- 
spectively from the 6-minute plasma levels as 
contrasted with only 17% remaining in the nor- 
mothermic controls. These data indicate that 
hypothermia decreases both the quantitative and 
relative amounts of bromsulphalein removed. 

Temporal relations in the auditory pathway. 
Joun M. BrooxHart AND Hartow W. Apzs. Dept. 
of Physiology, Northwestern Univ. Medical School, 
Chicago, Ill., and the Dept. of Anatomy, Emory 
Univ. School of Medicine, Emory University, Ga. 
Unipolar recordings of responses from various 
stations along the auditory pathway have been re- 
corded using anesthetized cats. Monaural and 
binaural click stimuli were furnished by brief con- 
denser discharges activating hearing-aid receivers. 

Introductory deflections, preceding the prin- 
cipal responses from the cortex, radiation and 
geniculate, occur at the same time as discharges 
from the inferior colliculus and are possibly due to 
electrotonic conduction from mid brain levels. 

Latencies of responses to monaural stimulation 
from a single animal typical of the series are given 
below in msec. 
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The lapse of 2.0 msec. between the geniculate and 
cortical responses, and of 2.5-3.5 msec. between the 
brachial and geniculate responses suggests either 
multiplicity of synapses or unusually long nuclear 
delays at these points. The geniculate response is 
similar in crest time and duration to the cortical 
response and seems to be unaffected by removal 
of the ipsilateral cortex. The differences in the 
latencies of ipsilateral and contralateral responses 
at mid brain levels suggest that one more synapse 
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is involved in the ipsilateral pathway. The signifi- 
cance of the findings with respect to the functional 
anatomy of the auditory system are discussed. 

Analysis of the mechanism of diurnal rhyth- 
micity in crustacea. Frank A. Brown, Jr. and 
H. MarGueriteE Wess (by invitation). Dept. of 
Zoology, Northwestern Univ., Evanston, Ill. and 
Marine Biological Laby., Woods Hole, Mass. A 
well-defined daily rhythmicity of color change 
occurs in the fiddler crab, Uca pugnax. The 
rhythm persists for many weeks completely in 
phase with the day-night cycle in conditions of 
constant darkness, temperature, and humidity. A 
study was made of the influence of constant illu- 
mination, and changes from constant illumination 
to constant darkness at different times of the day- 
night-cycle, and of alternating periods of light and 
darkness, different from those of the normal day- 
night illumination changes. An analysis of the re- 
sults indicated that the phases of the diurnal 
rhythm could be altered abruptly by some types of 
light stimulation administered at certain ‘sensi- 
tive’ periods in the daily cycle, but could not be 
altered by similar stimuli at other periods. The 
results appeared, furthermore, to indicate clearly 
that two centers of rhythmicity were present, each 
one capable of having its rhythm altered inde- 
pendently of the other, but with one more basic 
center of inherent rhythmicity capable of influenc- 
ing gradually a second center having less per- 
sistent rhythmicity. 

Absorption and excretion of carbon!‘ as CO, and 
bicarbonate. Austin M. Brures and AGNgs Nar- 
ANJO (by invitation). Argonne National Laby,., 
Chicago, Ill. As shown previously, the mouse ex- 
posed to C14O» in a closed system rapidly attains a 
steady state in which the C!* in the animal approxi- 
mates the amount originally in a volume of air ten 
times the volume of the mouse. This labile carbon 
compartment appears to be somewhat greater than 
the inorganic body carbon, excluding bone car- 
bonate. Excretion rates after a 30-minute confine- 
ment period show a small portion of the body C4 
to be in somewhat more stable combination. 

Because of the great rapidity of absorption of 
C1402, we have measured the clearance of the tracer 
gas from air breathed through a tracheal cannula by 
rats under Nembutal anesthesia. Initially, the ex- 
pired air contains less than one-half the C14O2 
concentration of the inspired air, although the CO, 
concentration is naturally much higher. 

To make conditions as favorable as possible for 
fixation of C14, mice were injected with labelled 
sodium bicarbonate and allowed to rebreathe ex- 
pired air for 10 hr. in a 20-liter chamber. Various 
tissues were analyzed at intervals up to 2 months 
after removal. It is estimated that less than 2% 
of the body carbon had exchanged with blood bi- 
carbonate at the end of exposure. Of this retained 
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carbon, about 90% was lost within a week; beyond 
this time the rate of loss was relatively slow. 

Newborn mice receiving C!* by exposure of their 
mothers prior to delivery lose C!4 much more slowly 
than adult mice, but the specific activity of their 
body carbon decreases rapidly due to growth. 

Further studies on the pepsin content of hista- 
mine stimulated gastric juice. GLapys R. BucHEr. 
Depts. of Biological Sciences and Clinical Science, 
Univ. of Illinois College of Medicine, Chicago, Ill. 
All but two investigators have found pepsin in 
histamine stimulated gastric «secretion. These 
workers, using acutely vagotomized dogs or cats 
under chloralose-urethane, report that pepsin 
output gradually falls to zero in 5 hours of repeated 
or continuous histamine stimulation. We have at- 
tempted to verify their findings, which are con- 
trary to our own on chronic dogs, but with no suc- 
cess. In a dog under nembutal, receiving hista- 
mine every 10 minutes, acute vagotomy in the third 
hour had no influence on pepsin output which re- 
mained quite uniform through the ninth hour. 
The experiment was repeated on another dog, using 
chloralose-urethane, also with no reduction of 
pepsin output in 3 hours after vagotomy. There was 
no reduction in pepsin output in 3 dogs with va- 
gotomized total stomach pouches observed during 7 
hours of repeated histamine injections when the 
standard dose of chloralose-urethane was given in 
the third hour. In two acute experiments on dogs 
conducted as described by Bowie and Vineberg, 
(Quart. J. Exp. Physiol. 25: 247, 1935) and three 
acute experiments on cats conducted as described 
by Uvnas (Acta Physiol. Scand. 4: XI: 1943) no 
gradual reduction in the pepsin output was ob- 
served. In 5 hours, there was a slight tendency for 
the output to be increased. 

The use of fraction I for separation of erythro- 
cytes and leukocytes from whole blood. Epwarp 
S. Buckiey, Jr., Marvin J. Powe. and Joun G. 
Grsson, 2nd. Medical Clinic, Peter Bent Brigham 
Hospital and the Dept. of Medicine, Harvard 
Medical School, Boston, Mass. The method of 
Minor and Burnett (J. Hematol. 3: 799, 1948) has 
been modified for separation of red and white cells 
in quantities as large as 500 ml. 

Fibrinogen causes rouleaux formation of red 
cells, with the result that, in conformance with 
Stokes’ Law, the sedimentation rate of the clumped 
red cells is accelerated. Since fibrinogen affects 
white cells little, if at all, their sedimentation rate 
is not affected. Thus, addition of fibrinogen in- 
creases the differential sedimentation rates of the 
two classes of cells. The fraction I used contains 
citrate, so that no other anticoagulant is needed. 

Optimal sedimentation of red cells, and hence 
maximal recovery of both plasma and white cells, 
occurs when the fibrinogen concentration of the 
supernatant is about 6 mg/ml.; the cell-super- 
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natant ratio is about 0.3; and temperature be- 
tween 25° C. and 12° C. About 80% of plasma, con- 
taining about 80% of the total leucocytes, are ob- 
tained after 50 minutes of sedimentation. 

The method described offers the possibility of 
obtaining red cells relatively free from white 
cells, and white cells free from red cells in large 
quantities, and hence opens the way for critical 
studies of the separated formed elements of the 
blood. 

Electrocardiographic observations following ex- 
plosive decompression of dogs to 30 mm. Hg. 
Burorp H. Burcu (introduced by F. A. H1tcu- 
cock). Dept. of Physiology, The Ohio State Univ., 
Columbus, Ohio. In a previous communication it 
was reported that dogs explosively decompressed 
to a terminal pressure of 30 mm. Hg died as a result 
of ventricular fibrillation which developed about 
80 seconds after the explosion. This conclusion was 
the result of direct observation on the heart 
through a plastic window sutured to the anterior 
chest wall. The radical surgery involved may have 
been a factor in producing the fibrillation, and to 
test this possibility a series of intact anesthetized 
dogs were similarly explosively decompressed and 
continuous electrocardiograms recorded (lead II). 
About 60 seconds after the explosion, changes in 
rhythm were noted. A-V block, interventricular 
block and idioventricular rhythms occurred but 
no evidence of ventricular fibrillation was seen. 
About 2 minutes after the explosion, a severe slow- 
ing of the heart occurred. This is considered sig- 
nificant since previous chest window observations 
have shown that cessation of the heart beat occurs 
within 2 minutes after such explosions. Electro- 
cardiographic deflections were observed for as long 
as 50 minutes after the explosion. A second series 
of dogs with chest windows was run and electro- 
cardiographic observations made. With this series 
there was evidence of ventricular fibrillation in 
about 50% of the cases. It is believed that this sur- 
gical procedure tends to precipitate ventricular 
fibrillation. However electrocardiographic records 
indicate that a sudden slowing of the electrocardio- 
gram is the most reliable sign of cessation of the 
heart beat. 

Effect of moderate hypoxemia, related to intra- 
cardiac venous shunts, on the systemic blood 
flow. Howarp B. BurcHELL, BowEn E. Taytor, 
Jut1an R,. Knutson and Eart H. Woop. Div. of 
Medicine and Sect. on Physiology, Mayo Clinic and 
Mayo Foundation, Rochester, Minn. Determina- 
tions of resting systemic blood flow and the effect 
of exercise on oxygen saturation of arterial blood 
in 16 individuals, who had moderate hypoxemia 
related to congenital heart disease, were analysed. 
The resting values for such saturation in the group 
averaged 82.4% (range, 75-95). The systemic blood 
flow averaged 3.68 1/M2/min. (range, 1.1-6.8). No 
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relationship was apparent between systemic blood 
flow and the resting arterial oxygen saturation. The 
decrease in arterial oxygen saturation with exer- 
cise averaged 22% (range 10-38). The exercise 
tolerance was not uniformly predictable on the 
basis of any of the following determinations: the 
resting arterial oxygen saturation, the oxygen ca- 
pacity, the resting systemic blood flow, or the de- 
crease in arterial oxygen saturation with exercise. 
In 2 persons who exhibited, after the initial de- 
crease, a maintained plateau of the arterial oxygen 
saturation with exercise, the systemic blood flow 
was determined during exercise. In one, the ar- 
terial oxygen saturation decreased from 95-84%, 
and the systemic flow/100 cc. of oxygen absorbed 
decreased from 1.9-0.85 1/min. In the second, the 
arterial oxygen saturation decreased from 86-70% 
and the systemic flow/100 cc. of oxygen absorbed 
decreased from 2.3-1.3 1/min. Evident simple rela- 
tionships were not found between the increased 
systemic blood flow that may occur with the 
hypoxemia of congenital heart disease and the 
other physiologic variables which were studied. 

Blood histamine in hypoxia. Wrtu1am L. BurK- 
HARDT (by invitation), Don FLICKINGER (by invi- 
tation) and Harry F. Apter. USAF School of 
Aviation Medicine, Randolph Field, Texas. The 
blood histamine content of dogs, as measured by 
biological assay, may increase 10-fold or more in 
response to continuous hypoxia at a simulated alti- 
tude of 18,000 ft. The increase in histamine reached 
a peak on the 4th day of exposure and may be cor- 
related with the clinical appearance of the 8 dogs 
which at that time appeared apathetic, lethargic 
and had an anorexia. However, after the peak had 
been reached on the 4th day the histamine level 
began to decline until it reached a control blood 
level of 0.03 to 0.06 gamma per cc. about 7 or 8 days 
later which totaled about 12 days of continuous 
exposure. The decrease in histamine also seemed 
to be correlated with clinical symptoms in that 
gradually over the period of the histamine decline 
the animals lost their apathy and began to eat 
normally. When the dogs were returned to ground 
level for 8 days a re-exposure to 18,000 ft. failed to 
elicit the same marked degree of histamine re- 
sponse noted on the first exposure. However, as 
compared to the longer continuous exposure, a 
shorter 4-day exposure to 18,000 ft. followed by 
only a 3-day rest at ground level and then re-ex- 
posure produced an exaggerated blood histamine 
response. The animals weight, food intake, blood 
counts and hematocrits have been followed closely 
during the entire experimental period. 

Effect of crude renal extracts and purified 
renin in experimental malignant renal hyperten- 
sion. R. O. Burns, Jr. (by invitation), W. H. 
JASPER (by invitation) and G. E. WaAxKERLIN. 
Dept. of Physiology, Univ. of Illinois College of 
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Medicine, Chicago, Ill. Crude hog renal and liver 
extracts and purified hog renin were injected 
prophylactically into dogs subjected to simul- 
taneous bilateral renal artery constriction pre- 
viously found to produce consistent experimental 
malignant hypertension. Injections were made 
daily and intramuscularly for 3 months prior to 
and during survival or up to one month subsequent 
to renal artery constriction. Crude hog renal cor- 
tex extract containing renin was highly effective in 
protecting against the hypertension, at least par- 
tially effective against the arteriolonecrotic lesions 
and partially effective in prolonging survival time. 
4 dogs: Purified hog renin was only partially effec- 
tive in protecting against the hypertension and the 
arteriolonecrotic lesions and in prolonging survival 
time. § dogs: Crude hog whole kidney extract con- 
taining renin did not have an antihypertensive 
effect, and was only partially effective in protect- 
ing against the arteriolonecrotic lesions and in pro- 
longing survival time. 4 dogs: Crude hog liver ex- 
tract had no antihypertensive effect and was 
doubtfully effective in protecting against the 
arteriolonecrotic lesions of malignant hyperten- 
sion and in prolonging survival time. 3 dogs: The 
mechanism of the antihypertensive effect is not 
yet determined. Antirenin may be involved. The 
mechanisms of the protection against arteriolone- 
crotic lesions and the prolongation of survival time 
remain to be determined. Present evidence sug- 
gests the possibility that the arteriolonecrotic 
lesions may be due to a renal necrotizing sub- 
stance which is not renin. (A method which will 
produce consistent experimental malignant hyper- 
tension in the dog has been devised.) 

LD-50 studies on hydroquinone. HELEN Burson 
(by invitation), N. R. Brewer (by invitation) 
and A. J. Cartson. Physiology Laby., Univ. of 
Chicago, Chicago, Ill. In rats the LD-50 of hydro- 
quinone varied with the state of nutrition of the 
animal and the strain of rats. LD-50 of the Priestly 
strain was 1317 mg/kg; the Sprague-Dawley strain, 
1133 mg/kg; and the Wistar strain, 770 mg/kg. 

When the rat is in the fasting state (18 hr. or 
more without food) the LD-50 is markedly lowered. 
Variations that are apparent in well nourished 
rats of various strains become minimized or absent 
when the rats are fasted. The fasted Sprague- 
Dawley rats had an LD-50 of 319 mg/kg. The fasted 
Wistar rats had an LD-50 of 313 mg/kg. Animals 
in the fasting state show more uniform LD-50s, 
but this seems not significant in this study, be- 
cause when added to food fats as anantioxidant hy- 
droquinone will never be consumed in the fast- 
ing state. 

When fed adult rats are given repeated doses of 
500 mg/kg of hydroquinone in propylene glycol by 
stomach tube the mortality, after 38 administra- 
tions, was only 7 out of 20 rats. This is supporting 
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evidence that 1) the toxic action of hydroquinone 
is not cumulative, and that 2) the LD-50 on the 
fasted animal is not sufficient evidence of the toler- 
ance to this chemical as an antioxidant in food. 

Two fasted dogs died after one dose of 150 mg/kg 
by mouth. Three dogs that were not fasted showed 
tremors but did not die following a single dose (by 
mouth) of 200 mg/kg. Four dogs that were not 
fasted showed similar but more severe symptoms 
following a single dose (by mouth) of 250 mg/kg. 
Two dogs were given 28 consecutive daily adminis- 
trations of 100 mg/kg by mouth with the food, 
without noticeable effect. 

The LD-50 of hydroquinone on cats in the fasting 
state is between 50 and 100 mg/kg. However, one 
young cat has to date survived for 6 weeks on 15 
mg/kg by mouth, with no symptoms other than a 
small decrease in the rate of growth when com- 
pared to a control sib. 

Effects of potassium and lanatoside-C on the 
failing heart in heart-lung preparations. SANDOR 
G. BurstEIn (by invitation), LEstre L. BENNETT, 
Francis E. Payne (by invitation), and JAMEs 
Hopper, Jr. (by invitation). Divisions of Physi- 
ology and Medicine, Univ. of Calif., Berkeley and 
San Francisco, Calif. Dog heart-lung preparations 
were arranged for the continuous recording of right 
auricular pressure, aortic pressure, ventricular 
volume, and left ventricular output minus the coro- 
nary flow. Unipolar electrocardiographic tracings 
were taken directly from the anterior surface of 
the left ventricle using a wick electrode. When 
cardiac failure was produced by overloading the 
heart the administration of 16-32 mg. of lanatoside- 
C consistently produced reduction in the right 
atrial pressure and in diastolic ventricular volume, 
and an increase in cardiac output and in aortic 
pressure. In four experiments the subsequent 
administration of potassium (as KCl) reversed the 
lanatoside-C effects. In five experiments the heart 
was not overloaded but potassium was adminis- 
tered to the point of production of an increased 
ventricular diastolic volume. In each case the sub- 
sequent administration of lanatoside-C reduced 
the diastolic ventricular volume. Both potassium 
and lanatoside-C produced prolongation of the 
A-V and I-V conduction times as measured 
from the electrocardiographic tracings. Both sub- 
stances also produced displacements of the S-T 
segments and alterations in the T waves. The S-T 
segment displacements and the T wave altera- 
tions produced by a minimum effective dose of one 
substance could be reversed by the other if it were 
given in a large enough dose. It was concluded that 
lanatoside-C can inhibit, delay, or overcome the 
onset or the course of potassium-induced or over- 
work-induced heart failure, while high potassium 
levels are able to inhibit, reverse, or minimize the 
effects of lanatoside-C. 
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Alteration of neuron excitability by axon sec- 
tion. BERRY CAMPBELL, EpGAR GASTEIGER and 
VerRNON H. Marx. Dept. of Anatomy, Univ. of 
Minnesota, Minneapolis, Minn. Associated with 
the chromatolysis produced by axon section is a 
change in the reflex pattern of the nucleus in- 
volved. Previous communications have shown the 
loss of the proprioceptive component of the seg- 
mental reflex, the decrease in the antidromic po- 
tential, as well as the continuance of normal con- 
duction in the primary afferent and in the axon of 
the affected motor cell. This suggests a general de- 
crease in the excitability of the neuron. The study 
of a pure cutaneous (‘flexor’) type of response, the 
tibial-peroneal reflex, during the chromatolytic 
cycle confirms this interpretation. In a series of 25 
cats studied ‘from 2 to 102 days following section 
of the peroneal nerve the following changes were 
noted : an increase in central latency, a simplifica- 
tion of the oscillographically recorded reflex poten- 
tial curve, a decrease in amplitude and, during the 
height of the cycle, an absence of the reflex. The 
subliminal fringe, as tested by a second shock, was 
relatively larger in the early part of the cycle, 
smaller later. All effects found are consistent with 
a generalized decrease in excitability of the cells. 

Effect of increased intracranial pressure on the 
circulation in relation to pulmonary lesions. Giz- 
BERT S. CAMPBELL (by invitation), Francis J. 
Happy (by invitation) and M. B. Visscuer. 
Dept. of Physiology, Univ. of Minnesota, Minne- 
apolis, Minn. Studies have been made on dogs using 
right and left heart catheterization to measure 
pulmonary arterial (PAP) and venous pressures 
(PVP). Cardiac output, systemic arterial pressure 
and heart rate were also recorded. Increased intra- 
cranial pressure (IICP) was produced by inflating 
a balloon inserted extradurally through a small 
trephine opening. It was found that on the average 
in 18 dogs the mean PVP was 8.2 mm. Hg above 
intrathoracic before IICP was induced. Afterward 
the value rose to 18.1 mm. Hg. Concomitant with 
IICP there was bradycardia, lowered cardiac out- 
put and an elevation of PVP and PAP. Gross ex- 
amination of the lungs at necropsy revealed vary- 
ing degrees of pulmonary edema, congestion and 
hemorrhage. Atropine (1.3-1.95 mgm.) was ad- 
ministered i.v. to 4 dogs following IICP. The con- 
trol mean PVP was 5.5 mm. Hg prior to IICP and 
the PVP following IICP was 13.9 mm. Hg. The 
IICP was maintained following the administration 
of atropine, and the mean PVP fell to 6.6 mm. Hg 
within 3 minutes. Atropine produced a tachycar- 
dia, raised the cardiac output to its control level 

and apparently protected the animals from the 
more severe pulmonary edema, congestion and 
hemorrhage encountered in the earlier group of 18 
dogs which were not given atropine. There was no 
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correlation between systemic arterial pressure and 
these effects. 

Effects of an anterior pituitary extract on the 

metabolism of the liver. JaMEs CAMPBELL AND 
I. W. F. Davipson (by invitation). Dept. of Physi- 
ology, Univ. of Toronto, Toronto, Canada. The 
effect of an extract of the anterior pituitary gland 
on the metabolism of the liver was studied by ad- 
ministering the extract to fasting rats and deter- 
mining the rate of oxygen uptake and the produc- 
tion of acetoacetic acid by liver slices in vitro. 
These determinations were made at intervals 
throughout 6 days of fasting and treatment with 
the extract (Qos and Qaa signify the wl. oxygen 
taken up and the yg. acetoacetic acid produced, 

respectively, per mg. total solids of liver per hour). 

In the 24 hours following the first injection the 
Qo: was less in the injected than in the control 
animals; but when recalculated on the basis of 
fat-free solids (Q6:) the values in the pituitary- 
treated animals were greater. After this 24-hour 
period both the Qo: and Qo. values were greater 
in the treated animals. The influx of lipid into the 
liver produced by the fat-mobilizing stimulus of 
the pituitary extract accounts for this inversion of 
the relationship during the first 24 hours. The 
Qha and Qia values were greater in the injected 
animals from the start of the experiment. The 
evidence indicates that a pituitary factor caused an 
enhanced activity of the fat-metabolising system 
of liver tissue. The oxygen uptake and the aceto- 
acetic acid production by the liver per 100-gm. 
body weight were increased by administration of 
the extract. The addition of octanoate to the liver 
slices in vitro produced an increased oxygen uptake 
and acetoacetate production ; and the extra oxygen 

taken up in the presence of the substrate could be 

accounted for by the amount of extra acetoacetate 

formed. The liver slices from the treated animals 

had an enhanced ability to produce acetoacetate 

from the added substrate. 

Parathormone and the tubular reabsorption of 
glucose and phosphate in man. WatTeR H. Car- 
eitt and A. CaLtHoun WirHaAmM (introduced by 
JAMES V. WARREN). Depis. of Physiology and Medi- 
cine, Emory Univ. School of Medicine, and the 
Medical Service, Lawson Veterans Administration 
Hospital, Atlanta, Ga. It is well known that the 
urinary excretion of phosphate may be increased 
by the administration of parathyroid hormone and 
decreased by the ingestion or infusion of large 
amounts of glucose. We have investigated the role 
of tubular activity in these reactions in normal 
human subjects. Glomerular filtration rate was de- 
termined by inulin clearance and the rates of re- 
absorption of glucose and phosphate obtained as 
the difference between the rates of filtrationand 
excretion. Since the intravenous injection of para- 
thormone (200-400 vu) did not alter filtration rate, 
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the increased excretion of phosphate which fol- 
lowed was due entirely to decreased reabsorption. 
The reabsorption of glucose usually decreased also. 
When the rate of glucose reabsorption was in- 
creased by the intravenous infusion of 10% glucose 
solution there was a corresponding increase in 
phosphate reabsorption, in addition to a decreased 
rate of phosphate filtration resulting from a low- 
ered plasma level. The injection of parathormone 
during or immediately following the glucose infu- 
sion produced a further increase in the rate of 
phosphate reabsorption. These observations sug- 
gest that the mechanisms of tubular reabsorption 
of phosphate and glucose are closely related, and 
that during periods of increased glucose reabsorp- 
‘tion the usual effect of parathormone on phosphate 
excretion may be reversed. 

Delay of senescence infertility by dietary re- 
striction. CLarrE J. Carr (by invitation), JosepH 
T. Kine and M. B. Viasscuer. Dept. of Physiology, 
Univ. of Minnesota, Minneapolis, Minn. A group 
of C;H female mice have been studied in detail for 
23 months. Ten of the original 17 are now living. 
Since it was known that restriction to 66% of nor- 
mal calories would disturb but not prevent normal 
estrous cycles, these mice were restricted to 50% 
of a normal caloric intake. Protein, minerals and 
vitamins were not restricted. They remained in 
anestrus. Occasionally a mouse would show a sub- 
estrus response. At two different intervals several 
mice were given fresh pituitary implants ; they re- 
sponded promptly with a positive vaginal smear. 
After 14 months half of the group was given in- 
creasing caloric supplement with dextrose. Some 
mice develoned positive smears with as little as 
0.150 gm. dextrose while others required as much 
as 1.0 gm. At 21 months the whole group was fed 
ad libitum. Within a week all showed positive 
smears. At this point they were tested with fertile 
males. All became pregnant. Some aborted at about 
the 15th day but subsequently delivered litters. 
To date the litters have not survived, apparently 
due to failure of lactation. Observations are being 
continued. It is apparent that prolonged, severe 
caloric restriction delays the onset of infertility to 
a very advanced age. Strain A mice restricted until 
8 months old have been studied previously (Ball, 
Barnes and Visscher, Am. J. Physiol. 150: 511, 
1947). 

Resistance induced by anti-thyroid compounds 
and by goitrogenic diets against experimental 
pulmonary edema in rats. K. K. Carrow (by 
invitation) and R. L. Nosie. Dept. of Medical 
Research, Collip Medical Research Laby., Univ. 
of Western Ontario, London, Canada. ANTU 
(a-naphthylthiourea) and several closely related 
compounds have been shown to possess a high tox- 
icity specific for rats. Pretreatment of rats with 
sub-lethal doses of ANTU induces a marked re- 
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sistance to its toxic action (Richter 1945, 1947). 
The present study has demonstrated that resist- 
ance to ANTU can also be produced by pretreat- 
ment with various other compounds containing 
the thiourea grouping. Neither the anti-thyroid 
potency nor the acute toxicity of these substances 
is directly related to their ability to impart re- 
sistance. In addition, resistance to ANTU is found 
in rats fed on certain goitrogenic diets, especially 
those containing seeds of the Brassica species. 
This effect has been used as an assay in preparing 
active extracts of rape seed. Details of the extrac- 
tion procedure are discussed. 

Connective tissue and parenchymal changes in 
ovary of the rat. H. R. Carcupoue and S. C. Pan 
(by invitation). Dept. of Pathology, Univ. of Illi- 
nois College of Medicine, Chicago, Ill. Two methods 
were applied to the study of ovarian connective 
tissue in immature female rats which were treated 
with 2-25 ru of equine gonadotrophic hormone 
and examined after 6-60 hours. Animals of control 
groups and of groups so stimulated received an 
injection of 0.5 ml 1.25% Evans blue (intravital) 
dye intravenously 10 minutes before death. Their 
ovaries were frozen in liquid air and frozen-dried 
in vacuo. They were then embedded in paraffin, 
sectioned at 30 mu, mounted in mineral oil and 
examined directly. Ovaries from control and 
gonadotrophin-treated animals were frozen-dried, 
sectioned at 6 mu and stained by the McManus- 
Hotchkiss periodic acid-leucofuchsin technique 
for glycoproteins. Young adult female rats at dif- 
ferent stages of the cycle were also studied by the 
above techniques. In the normal rat, the extra- 
cellular distribution of Evans blue duplicates that 
of glycoproteins staining with the periodic acid- 
leucofuchsin method. There is an increased stain- 
ing density of glycoprotein at pro-estrous and es- 
trous, which is even more pronounced following 
gonadotrophin stimulation. Coincidentally, more 
Evans blue is visible in the connective tissue of 
stimulated ovaries compared either with controls 
or with normal cyclic ovaries, and the increase is 
proportional to the dosage or time of action of the 
hormone. Increased binding of Evans blue and 
staining density with the McManus-Hotchkiss 
reagent are interpreted as due to a process of de- 
polymerization occurring in glycoprotein com- 
ponents of the connective tissue. These changes 
are thought to underlie, or to favor, structural 
rearrangements within the ovary occasioned by 
follicular growth. 

Studies on bound acetylcholine. Danie. J. 
CavanauGcH and Junttan M. Tosras. Dept. of 
Physiology and Toxicity Laby., Univ. of Chicago, 
Chicago, Ill. The coexistence of bound acetylcho- 
line (ACh) and cholinesterase (ChE), and, in 
some cases, of large amounts of free ACh and active 
ChE (J. Cell. Comp. Physiol. 28: 159, 1946) in 
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tissue stimulates one to ponder why the enzyme 
does not hydrolyze the substrate in vivo. A variety 
of possibilities exists. There may be a steady state 
of interaction appearing to be lack of interaction; 
the enzyme may be in inactive form; the enzyme 
and substrate may be separated by a structural 
barrier; one or the other may be held in an inac- 
cessible state, as by adsorption etc. Toward clari- 
fying this situation, preliminary experiments have 
shown that adsorption of ACh on charcoal can 
protect it from demonstrably active ChE. It has 
also been found, using rat brain preparations, that 
thermal liberation of free ACh from bound pre- 
cursor is rather rapid, even at relatively low tem- 
peratures, being 50% complete in 1 hour or less 
at 15°C. The rate of unbinding between 15-40°C. 
is markedly accelerated over that at 0-15°C. Such 
adsorption protection of ACh from ChE in vitro 
and the relative ease of thermal dissociation of 
precursor are facts compatible with the notion 
that bound ACh is loosely held in precursor. 

It has also been found that in a distilled water 
homogenate of brain (rat) the bound ACh is not 
thrown down at centrifugal speeds something 
over 20,000 r.p.m. It is either water-soluble or 
highly disperse, not associated with the denser 
protoplasmic constituents under these circum- 
stances, and can be shown to be associated with a 
high lipid content fraction of the brain. 

Effect of a psychiatric interview on renal plasma 
flow and finger skin temperature. James H. 
CHALMERS (by invitation), Ropert W. CRANSTON 
(by invitation), Henry Lonestreet Taytor and 
AncEL Keys. Laby. of physiological hygiene, Univ. 
of Minnesota, Minneapolis, Minn. Thirty-eight 
experiments were conducted on 27 well adjusted 
healthy males and females ranging in age from 20- 
62 years, all of whom were free of cardiac and renal 
abnormalities. The subjects were divided into 4 
groups on the basis of age and sex. Observations 
were made of renal plasma flow and skin tempera- 
ture during a restful control period followed by a 
period during which emotionally charged topics 
were intentionally introduced by a psychiatrist 
familiar with the emotional backgrounds of the 
subjects. This resulted in moderate emotional ten- 
sion in most subjects. No marked reactions were 
noted. A control group was studied by identical 
methods in which no emotional stimuli were ap- 
plied. The intraindividual standard deviation of 
renal plasma flow of the control group (11 experi- 
ments on 6 young males) for the periods corre- 
sponding to the psychiatric interview was used to 
calculate T scores for evaluating the response of 
each of the other subjects to the psychiatric inter- 
view. Highly significant changes in renal plasma 
flow (T score greater than 3) occurred during the 
interview in 4 of 11 experiments on 7 young males, 
5 of 8 experiments on 8 older males and 4 of 8 experi- 
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ments on 6 females. Positive as well as negative 
deviations from basal values were found. The de- 
gree and duration of emotional response elicited 
varied between individuals and in the same in- 
dividual on different occasions. Significant changes 
in skin temperature of the finger occurred during 
the interview but were not correlated with changes 
in renal plasma flow. 

Pressure changes and hemorrhage in the mid- 
dle ear of monkeys resulting from decompression 
and recompression. Hs1anc-Tune CHane (by 
invitation), Ropotro Marearia (by invitation) 
and Samuet Getran. Laby. of Physiology, Yale 
Univ. School of Medicine, New Haven, Conn. 
The pressure changes developed in the middle ear 
during decompression and recompression have 
been directly determined by means of a membrane- 
mirror manometer and recorded photographically. 
The middle ear pressure increases proportionally 
with gradual reduction of ambient pressure, the 
expanding air in the tympanic cavity escaping 
periodically through the Eustachian tube. The 
average differential pressure required for forcing 
the Eustachian tube open in anesthetized monkeys 
was found to be between 10 to 13 mm. Hg. At the 
instant of explosive decompression the positive 
pressure in the middle ear increases suddenly to a 
value which tends to approach the pressure differ- 
ence between the pre- and post-decompression 
altitudes. This excess middle ear pressure, how- 
ever, is very quickly reduced to that of the ambient 
pressure. 

During recompression anesthetized monkeys 
are unable to equalize the ambient and middle ear 
pressures, the negative pressure developing in the 
middle ear increasing with increasing ambient 
pressure. This negative pressure, after reaching a 
critical value, will cause traumatic lesions. Au- 
topsy of explosively decompressed monkeys 
showed severe bleeding in the tympanic cavity 
and the mastoid cells of the temporal bone with 
the ear drum remaining intact. Puncture of the ear 
drum prior to decompression prevents the tym- 
panic hemorrhage. 

Artificial insemination of rabbits and trans- 
plantation of rabbit eggs (motion picture). M. C. 
Cuane and G. Pincus. Worcester Foundation for 
Exptl. Biology, Shrewsbury, Mass., and Tufts 
College of Medicine, Boston, Mass. The pictures of 
Spallanzani (first successful artificial insemination 

of dogs in 1785), Heape (first successful transplan- 
tation of rabbit eggs in 1890), Hammond and Wal- 
ton (who developed the technique of artificial 
insemination of rabbits), and Pincus (who devel- 
oped the technique of transplantation of rabbit 
eggs) are shown. Methods of rabbit semen collec- 
tion by means of a piece of rabbit skin and artifi- 
cial insemination of the rabbit are photographed 
in color. The recovery of rabbit eggs from excised 
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oviducts and from the living animal by a surgical 
method are demonstrated. Living rabbit eggs in 
the four-cells stage are photographed. Surgical 
methods for transplanting rabbit eggs at early 
stages into the oviducts, and blastocysts into the 
uterus of recipient rabbits are shown. The storage 
of eggs at low temperatures and the probability of 
eggs (recovered at different stages, and stored at 
various temperatures for different lengths of 
time) developing into normal young rabbits are 
described. Albino young produced from black chin- 
chilla foster mothers are photographed. A historical 
review of sperm study and the development of 
artificial insemination for livestock improvement 
are shown in a chart. The egg study and the 
possibility of egg transplantation for the full 
utilization of female germ cells of valuable animals 
are illustrated for livestock improvement. 

Effect of substrate concentration on the lumi- 
nescent reaction of Cypridina luciferin and 
luciferase. AuRIN M. Cuase. Physiological Laby., 
Princeton Univ., Princeton, N. J., and the Marine 
Biological Laby., Woods Hole, Mass. It has been 
stated (Moelwyn-Hughes, Ergeb. der Enzymf. 
6: 23, 1937) that the Michaelis constant, Ks, for 
the luminescent reaction of Cypridina luciferin 
and luciferase has a negative, and therefore the- 
oretically meaningless, value. For this reason he 
analyzed and satisfactorilly interpreted this reac- 
tion in terms of chain reaction theory. Since the 
data used by Moelwyn-Hughes represented the 
velocity constant rather than the initial velocity 
of the reaction as a function of luciferin concen- 
tration, a determination of the relationship be- 
tween velocity of the luciferin-luciferase reaction 
and the initial luciferin concentration was under- 
taken in order to obtain data suitable for analysis 
in terms of the Michaelis-Menten theory of inter- 
mediate enzyme-substrate complex formation. 
It was found that the initial velocity increases 
asymptotically to a maximum value as luciferin 
concentration is increased, yielding data quite sus- 
ceptible to analysis in terms of the Michaelis- 
Menten theory. Two enzyme concentrations were 
used and a 200-fold range of substrate concentra- 
tion was studied. Excellent agreement with the 
Michaelis-Menten equation was observed and the 
calculated value of Ks, the dissociation constant 
for the luciferin-luciferase complex, was about 
6 X 1077 (the molar luciferin concentration giving 
4 maximum velocity.) This order of magnitude is 
similar to those found for many oxidative enzyme 
systems which have been studied. The analysis of 
the data further indicated that one luciferin mole- 
cule combines with one luciferase molecule in the 
formation of the enzyme-substrate complex. 

Effect of desoxycorticosterone acetate (DCA) 
on pituitary content of adrenocorticotrophic hor- 
mone (ACTH) after adrenalectomy. Cx1-PINnG 
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CHENG (by invitation), Marron A. Sayers (by 
invitation) and Grorce Sayers. Dept. of Phar- 
macology, Univ. of Utah College of Medicine, Salt 
Lake City, Utah. The content of ACTH in the 
pituitary of the rat is reduced to 3 of normal 24 
hours after adrenalectomy (Cheng and Sayers, 
Proc. Soc. Exptl. Biol. & Med., in press). Six of 12 
rats were implanted with six 15 mg. pellets of DCA 
each ; 48 hours later, all 12 were adrenalectomized. 
Twenty-four hours later, the rats were killed and 
the pituitaries removed. Pituitaries were also re- 
moved from untreated intact controls and from 6 
intact rats 72 hours after the implantation of DCA 
(six 15 mg. pellets each). The anterior lobes were 
frozen and lyophilized and the dried glands of 
each group pooled and ground to a homogeneous 
powder. The concentration of ACTH in the pow- 
ders was determined by the adrenal ascorbic acid- 
depletion method. DCA had no effect upon the 
content of ACTH in the pituitaries of the intact 
rats. The content of ACTH in the pituitaries of the 
untreated adrenalectomized rats was 15% while 
that of the DCA-treated adrenalectomized rats 
was 43% of the control level. In animals with in- 
tact adrenals, non-specific stress (scald, sham- 
adrenalectomy) reduces the ACTH content of the 
pituitary by 50%. It may be concluded that DCA 
prevents the marked depletion of pituitary ACTH 
which normally follows the complete absence of 
adrenal cortical secretions. The results lend addi- 
tional support to the concept that pituitary adre- 
nocorticotrophic activity is regulated by the level 
of cortical steroids in the body fluids. 

Order of recovery from excitation in dog, 
monkey, and human heart; nature of ST-segment 
and T-wave. H. M. Cuernorr (by invitation) 
and L. H. Nauum. Laby. of Physiology, Yale Univ. 
School of Medicine, New Haven, Conn. The re- 
covery process in mammalian ventricle was 
studied by a) forced extrasystoles, b) heating and 
cooling regions of the dog ventricle, c) high alti- 
tude anoxia in monkeys and d) simultaneously 
recorded unipolar extremity and precordial leads 
in man. Practically all normal subjects show in 
some leads displacement of ST in the same direc- 
tion as the T-wave. All extrasystoles exhibit simi- 
larly displaced ST-segments. High altitude anoxia 
causes similarly displaced ST-segment and QT 
shortening. Heating localized ventricular areas 
produces QT shortening and similar ST-segment 
displacement. Cooling localized areas lengthens 
QT and produces ST-segment displacement in 
same direction as T, but displacement is opposite 
to that produced by heating same area. ST dis- 
placement and T-wave direction in each lead 
depends upon region of heart whose repolarization 
has been altered. 

In dog, monkey and human heart repolarization 
is already in progress at end of S. An isoelectric 
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ST results from balanced repolarization in prox- 
imal and distal zones of that lead. The T-wave 
represents that part of the repolarization process 
in which the greatest imbalance of potential exists 
between proximal and distal zone. First stage 
anoxia causes accelerated repolarization, which is 
reflected by a specific ST-T pattern. In dog and 
human heart, the apical and diaphragmatic regions 
are the earliest to repolarize. 

Vasomotor side effects of two new amines 
which primarily depress intestinal motility. J. R. 
Cuirrum, F. H. Loneaino and B, H. Metca.r 
(introduced by K. 8. Grimson). Dept..of Surgery, 
Duke Univ., Durham, N. C. Vasomotor actions of a 
tertiary amino compound, dibenzylmethyl B- 
diethylaminopropionate hydrochloride (SC1870), 
which reportedly has five times the activity of 
papaverine in relaxing barium-induced spasm have 
been compared with those of a quaternary amine, 
ethyl dimethyl B-(9-xanthene carboxylate) ethyl 
ammonium chloride (SC1703), which reportedly 
inhibits autonomic ganglia and also has twice the 
anti-acetylcholine activity of atropine. Five to 
7.5 mg/kg. of 1870 or 2.5 to 4 mg/kg. of 1703 delayed 
gastric emptying and reduced transit time through 
the ileum of unanesthetized dogs. Essentially 
similar doses of either drug produced reduction of 
blood pressure with little change or decrease of 
pulse rate in dogs anesthetized using chloralose. 
After either drug the effect of stimulation of distal 
ends of divided vagi upon heart rate was pre- 
vented. During the period of hypotension follow- 
ing either drug, increase of blood pressure normally 
caused by occlusion of carotid arteries did not 
occur. Following effective doses of either drug, 
anoxia failed to increase blood pressure. Stimula- 
tion of the central end of a divided vagus nerve 
after 1870 did produce marked increase of blood 
pressure. After 1703, however, the pressor response 
to central vagus stimulation was blocked. After 
either drug adrenalin increased blood pressure and 
heart rate. Experiments indicate that both drugs 
have definite vasomotor effects when given in large 
doses. These doses, however, apparently were well 
tolerated when given intravenously to unanesthe- 
tized dogs during ileal studies. 

Studies of the use of intravenous quinidine 
orally in certain mechanism disorders. JoHn W. 
Curiss (by invitation), Mitton R. HEJTMANCIK 
(by invitation) and Grorce R. HERRMANN. 
Univ. of Texas Medical School, Galveston. Quini- 
dine is almost a specific drug for the interruption 
of serious disorders of the cardiac mechanism 
such as ventricular tachycardia, atrial fibrillation 
and atrial tachycardia. In most of our cases the 
sino-atrial rhythm was reestablished after 1-8 
oral doses of 0.2 gm. of quinidine sulfate. In rare 
cases that proved refractory to oral therapy the 
seriousness of the patient’s condition was such 
that heroic introduction of quinidine lactate was 
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resorted to. We are fully cognizant of the dangers 
of using quinidine intravenously and certainly 
proceeded with great caution. Intravenous quini- 
dine lactate and sulfate were used in several cases 
of ventricular tachycardia, atrial flutter, atrial 
tachycardia and atrial fibrillation. The few cases 
in which even heroic therapy failed will be dis- 
cussed along with those successfully treated. 

The ‘motor’ cortex of the dog. J. G. Cuusip 
(by invitation), C. G. pe GuTIERREZ-MAHONEY 
and FRANKLIN RoBINsON (by invitation). Neuro- 
logical Division, St. Vincent’s Hospital and Laby. 
of Physiology, Yale Univ. School of Medicine, New 
Haven, Conn. The cerebral cortex of 19 dogs under 
light Dial-urethane anesthesia was stimulated 
manually using bipolar Ag-AgC] electrodes and a 
Goodwin stimulator. ‘Buried’ cortex, exposed by 
subpial suction of tissue, was explored and found 
to resemble in its motor characteristics the adja- 
cent exposed cortex. The inferior bank of the coro- 
nal sulcus was found to be the superior limit of the 
‘face’ area, while the superior bank of the coronal 
sulcus was found to be the inferior limit of the 
‘arm’ area. The posterior bank of the presylvian 
sulcus was found to be the anterior limit of the 
‘face’ area, and in its inferior orbital portion was 
found to inhibit respiration readily. Although a 
relatively wide representation for ‘face’ and its 
subdivisions was apparent, repeated stimulation 
of this area and the adjacent posterolateral cortex 
failed to evoke leg or arm movements. The poste- 
rior bank of the cruciate sulcus represented the 
anterior limit of the ‘leg’ area. Extension of the 
‘arm’ area onto the anterior bank of the cruciate 
sulcus occurred in its most lateral portion. Eye 
movements, pupillary changes and tearing were 
evoked from the ‘buried’ cortex of the presylvian 
sulcus in its most medial (midline) portion. Stim- 
ulation of the adjacent cortex lying medially and 
extending for several millimeters onto the medial 
aspect of the hemisphere produced the most pro- 
nounced pupillary changes; stimulation of the 
anterior cingulate area inhibited respiration. 

Effect of intravenous injection of hypertonic 
saline on salivary secretion in dogs. L. J. C1zExk 
(by invitation) and M. I. Grecersen. Dept. of 
Physiology, College of Physicians and Surgeons, 
Columbia Univ., New York City. Many investi- 
gators have shown that thirst can be induced by 
the intravenous injection of hypertonic salt solu- 
tion. Holmes and Gregersen (Am. J. Physiol. 
151: 252, 1947) demonstrated that the thirst so 
produced in man was associated with a reduction 
in the overall salivary secretion. This prompted us 
to study salivary secretion in the unanesthetized 
dog before and after the intravenous injection of 
20% NaCl (2 cc/kg). Observations were made on 6 
dogs, 3 with submaxillary fistulas and 3 with pa- 
rotid fistulas. Panting in a hot box was used asa uni- 
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form stimulus. The submaxillary secretion was 
either unaffected or somewhat augmented by the 
injection of hypertonic saline. However, the pa- 
rotid secretion, which was comparatively small but 
surprisingly constant during the control periods, 
was sharply reduced or completely absent after 
saline injection. The difference in response of the 
two types of glands is unexplained. Furthermore, 
the evidence so far on the dog is not conclusive in 
showing that the total secretion into the mouth is 
reduced by hypertonic saline, although that would 
be the inference from results on man and from the 
fact that intravenous saline causes both man and 
dog to drink. 

Responses elicited by combined stimulation of 
pairs of fixed electrodes in the unanesthetized 
monkey. GrorGe CiarK and James W. Warp (by 
invitation). Dept. of Anatomy, Chicago Medical 
School, Chicago, Ill., Yerkes Labys. of Primate 
Biology Inc., Orange Park, Fla. and Dept. of Anat- 
omy, Vanderbilt Medical School, Nashville, Tenn. 
Electrodes were implanted aseptically upon the 
Betz cell area, premotor area and eyefields in each 
of 10 immature monkeys (Macaca mullatta). 
Selected pairs of these electrodes were stimulated 
with 60-cycle sine wave current either consecu- 
tively or concurrently. As compared to the effects 
of single stimulation the responses were either 
unchanged or augmented. In no case did suppres- 
sion occur. It is suggested that both inhibitory and 
facilitatory processes may be induced by appro- 
priate cortical stimulation and that under different 
physiological conditions of the animal, one or the 
other may be elicited. 

Effect of work on renal oxygen utilization. 
JoHN Kapp CiarkK and Haroip G. BARKER (intro- 
duced by J. R. Etxinton). Dept. of Medicine and 
Harrison Dept. of Research Surgery, School of 
Medicine, Univ. of Pennsylvania, Philadelphia, 
Pa. No change in renal oxygen utilization was 
demonstrated in 15 normal human subjects be- 
tween basal states and conditions of probably 
changed renal work, namely saturation of PAH 
transport mechanism, water diuresis, osmotic 
(Mannitol) diuresis, 5 subjects each. Arterial and 
renal venous (catheter) blood was sampled simul- 
taneously. Flow was calculated from the Fick 
equation using PAH. Oxygen content was deter- 
mined manometrically and corrected for A-V 
differences in hemoglobin content. The product of 
blood flow and A-V difference represents oxygen 
utilization. 300 gm. of kidney tissue were assumed 
equivalent to 1.73 square meters surface area. 
Blood flow remained essentially constant during 
the tests. The mean control value for oxygen util- 
ization in all 15 patients was 6.1 cc/100 gm/min. 
(standard deviation + 2.27, standard error of the 
mean + .607). In 12 of the 15 cases no change over 
1.5 cc/100 gm/min. was observed. 
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OXYGEN UTILIZATION Cc/100 
GM./MIN. 
TEST 

Mean 

Change Range 
PAH saturation. ............. 0.1 (—2.9 to +4.7 
Water diuresis................ 0.7 (—4.4 to +1.2) 
Mannitol diuresis............. | 0.4 (-1.0 to 41.4) 








Small A-V oxygen differences make the experi- 
mental error large. Nevertheless the kidney seems 
not to vary its oxygen utilization with increased 
functional activity to a degree comparable to other 
organs or to the body as a whole where utilization 
may increase 16 fold during exercise. 

Oxidation of CO to CO, by the intact animal. 
Rosert T. Cuark, Jr., J. NEWELL STANNARD and 
W. O. Fenn. Depts. of Physiology and Vital 
Economics, and of Radiation Biology, Univ. of 
Rochester School of Medicine and Dentistry, Roches- 
ter, N. Y. Previous experiments with isolated frog 
tissue in a respirometer containing 80% CO and 
20% Oz indicated that CO in this mixture invari- 
ably stimulated gas uptake in heart and skeletal 
muscle as compared to the rate in air. By direct 
analyses of the respired COs using radioactive 
C14, this apparent stimulation was shown by us to 
be due to the oxidation of CO to CO2 by the mus- 
cles. To determine whether CO would be burned 
in the intact animal, turtles and mice were placed 
in concentrations of CO in air ranging from 0.02- 
0.07% in air-tight containers. The amount of CO 
oxidized was determined by 1) measuring by a 
modification of the Roughton-Root technique the 
drop in CO concentration in the air during the 
experimental period and 2) determining the 
amount of C!4O appearing as C!4O,2 in the expired 
air. The gasometric measurements showed that 
considerably more CO disappeared in the presence 
of the animals than in the control period. In 10 days 
the turtles oxidized 52% of the CO present, while 
mice utilized CO at the rate of 0.044 mm?3/g/min. 
Two independent measurements on mice with col- 
lection of C!4Q. indicated the rate of 0.0049 mm?/g/ 
min. This rate of burning was greater by a factor 
of 10 than would be expected by extrapolation from 
the rate observed with isolated tissues in 80% CO 
and 20% O». Extrapolation of these rates to man 
would indicate oxidation of 20 cc. CO per hour 
after breathing air containing 0.07% CO. 

Occurrence of gastric secretory inhibitor activ- 
ity in fresh gastric and salivary mucin. CHARLES 
F. Copzr, Henry V. RatKe (by invitation), 
GrorceE R. Livermore, Jr. (by invitation), and 
Water LuNpDBERG (by invitation). Section on 
Physiology, Mayo Foundation, Rochester, Minn., 
and Hormel Inst., Univ. of Minnesota, Minneap- 
olis, Minn. It was shown some years ago by Brun- 
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jection of gastric juice or alcoholic precipitates of 
gastric juice obtained from patients with achlorhy- 
dria produced an inhibition of the gastric secretory 
response of dogs to a meat meal. This observation 
was confirmed and extended by Blackburn and one 
of us (Code). They found that the inhibitor activ- 
ity was associated with the mucin fraction of gas- 
tric juice, and that it was present in samples of 
commercial gastric mucin, whereas it was absent 
in preparations of pepsin. 

In the present study, fresh gastric mucin was ob- 
tained by scraping the mucosa of the stomachs of 
hogs immediately after killing. The intravenous 
injection of physiologic saline extracts of this 


material consistently eliminated the acid gastric . 


secretory response of dogs to rather large doses of 
histamine given subcutaneously every 10 minutes. 
The inhibitor activity was found to be precipitated 
by alcohol. Alcohol precipitates of saliva, like those 
of gastric mucin, may produce inhibition of the 
acid gastric secretory response to histamine, but 
the degree of inhibition produced by salivary 
preparations thus far has been less than that asso- 
ciated with preparations of gastric mucin. Imme- 
diate reactions, manifested often by weakness and 
a decrease of blood pressure and delayed reaction 
as indicated by emesis and an increase in tempera- 
ture may occur when preparations of mucinoge- 
nous materials are injected intravenously into 
dogs. Although inhibition of gastric secretion has 
been observed in the absence of such reactions, the 
significance of the occurrence of these reactions in 
relation to the gastric secretory inhibitor activity 
of the preparations is not fully understood. 
Renal clearances in normal dogs receiving 
desoxycorticosterone acetate. W. D. Co.LLinGs, 
C. F. Downine (by invitation) and R. E. Hopes 
(by invitation). Dept. of Physiology, State Univ. 
of Iowa, Iowa City, Ia. During the course of some 
studies of renal-adrenal relationships in dogs, it 
was necessary to investigate the effects of desoxy- 
corticosterone acetate (DCA) on normal dog kid- 
ney function. Preliminary studies were made 
of creatinine and para-aminohippuric acid (PAH) 
clearances in 3 trained female dogs before, during 
and after treatment with DCA. Clearances were 
done by the usual technique of priming the ani- 
mals first, then maintaining plasma levels of the 
cleared substances by constant intravenous in- 
fusion. Urines were obtained by catheter, and usu- 
ally three consecutive 15-minute collection periods 
were run. Rates of urine flow obtained were 2-4 
ml/min. The mean control clearances for 79 clear- 
ance periods were creatinine, 55.8 ml/min. and 
PAH, 196.8 ml./min. The mean values for 21 
clearances done while the dogs were receiving 2.5- 
7.5 mg. DCA daily for 5-7 days were creatinine, 
66.5 ml/min. and PAH, 191.8 ml/min. Mean values 
for 26 clearances at daily DCA doses of 10-15 mg. 
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for 6-7 days were, creatinine, 74.8 ml/min. and 
PAH, 260.3 ml/min. Although other possibilities 
cannot be ruled out, increased clearances with 
higher doses of DCA may be related to hemo- 
dynamic effects of altered circulating blood vol- 
ume. On higher DCA doses the classical changes 
were present, i.e. hemoglobin and hematocrit were 
reduced whereas both systolic and diastolic blood 
pressures were slightly elevated. 

Cytological effect of slow neutrons. ALan D. 
ConGER (introduced by ALEXANDER HOLLAEN- 
DER). Biology Division, Oak Ridge National Laby., 
Oak Ridge, Tenn. The operation of chain reacting 
atomic piles has made a new type of radiation, slow 
neutrons, available in amounts large enough for 
considerable biologic effect and- possible damage. 
The biologic effect of the non-ionizing slow neu- 
trons is produced indirectly when they are cap- 
tured by atoms which then emit the various ioniz- 
ing radiations. Most important reactions in biologic 
materials are hydrogen capture of slow neutrons, 
forming deuterium which immediately emits a 
gamma ray, and nitrogen capture with the emis- 
sion of a proton. The action of slow neutrons in 
causing a specific biologic effect, the breakage of 
chromosomes, has been studied in the flowering 
plant Tradescantia. Such broken chromosomes are 
lethal to cells possessing them when those cells 
subsequently divide; slow neutron exposures of 
about 15 minutes produce: visible aberrations in 
50% of the cells. Previous experiments on the 
same plant have shown that certain types of these 
chromosome breakage aberrations increase as the 
dosage squared when x- or gamma-radiation is 
used, but increase linearly with dose when a radi- 
ation of heavy particles is used. The chromosome 
breakage data from slow neutron treatment given 
in the Oak Ridge Pile show a linear increase with 
dose, indicating that the most important reaction 
of slow neutrons in this tissue is the nitrogen cap- 
ture with its emission of a proton. 

Cardiovascular effects of nembutal, dibenamine 
and yohimbine on trained dogs. GEorRGE Con- 
STANT (by invitation), ARISTOPHANES ANDRONIS 
(by invitation) and Eric OapeEn. Dept. of Physi- 
ology, Univ. of Texas Medical Branch, Galveston, 
Texas. Arterial pressure of trained dogs was 
measured by femoral puncture with a needle con- 
nected to a Tycos manometer, the lowest point of 
the excursion being recorded. Such readings are a 
few millimeters above diastolic pressure. The 
drugs were given slowly intravenously in normal 
saline solutions. Nembutal (30 mg/kg.) greatly 
increased pulse rate and affected blood pressure 
variably, a fall being usual. These effects lasted 
from 1 to 4 hours. Dibenamine (25 mg/kg.) lowered 
the blood pressure and its effect on the pulse rate 
was variable ; since intravenous dibenamine caused 
much distress and struggling these pulse rate de- 
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terminations are doubtful; therefore only 3 such 
experiments were done. Dibenamine during Nem- 
butal anesthesia produced a further decrease in 
blood pressure but slowed the pulse rate, not how- 
ever to the pre-anesthetic level. Yohimbine raised 
the pulse rate and usually lowered the blood pres- 
sure of unanesthetized dogs. Yohimbine given to 
the nembutalized animal raised both blood pressure 
and pulse rate. These observations serve again to 
emphasize the difficulties of interpretation of ob- 
servations of the cardiovascular system made 
under anesthesia. The detailed pharmocodynamic 
interpretation of these differences should not be 
attempted until a great variety of simultaneous 
measurements of different cardiovascular func- 
tions is available. 

Proteolytic activity in cerebro-spinal fluid. 
Grorce Constant (by invitation), Wixror W. 
Nowinski, Rosert B. Wuire (by invitation) 
AND Joy M. Hart (by invitation). Tissue Culture 
Laby. and Dept. of Neurology and Psychiatry, 
Univ. of Texas Medical Branch, Galveston, Texas. 
Cerebro-spinal fluid from schizophrenic and 
neurotic patients was investigated for its pro- 
teolytic activity. This was measured by the re- 
lease of tyrosine and tryptophane during incubation 
for 3 hours at 37.6°C with edestine as substrate 
and at a final po 4.2. Controls were set up by 
incubating cerebro-spinal fluid without substrate, 
but under the same conditions. The estimation of 
released amino acids was carried out with Folin- 
Ciocalteu reagent using a Beckman spectropho- 
tometer and the figures obtained were related to a 
standard expressed in milligrams tyrosine. It was 
found that in 35 of the 38 cases investigated the 
amount of released tryptophane and tyrosine in the 
spinal fluid of these individuals was 40 to 70% 
greater as compared with the control tubes which 
did not contain the substrate. 

Some methods of producing traveling contrac- 
tion nodes in adult frog muscle fibers (motion 
picture). B. A. Cookson and FLoyp WIERCINSKI 
(introduced by L. V. HertBrunn). Depts. of Zool- 
ogy, Univ. of Pennsylvania, and of Physiology, 
Hahnemann Medical School, Philadelphia, Pa. 
Small bundles of muscle fibers, teased from the ad- 
ductor magnus of Rana pipiens, were immersed in 
a solution containing 1.3% NaCl and 0.75 vols. % 
H.O2. After approximately 2 minutes small con- 
traction nodes were seen forming in various regions 
of the fibers. These nodes usually recurred in the 
same regions at regular intervals. After originating, 
they traveled along the fibers. Usually the node as 
it formed split into two nodes traveling in opposite 
directions. Frequently the nodes collided and can- 
celed out. Sometimes contraction nodes were 
formed which involved only half the circumference 
of the muscle fiber. A slight increase in the H;02 
concentration produced, instead of traveling 
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nodes, large stationary areas of fiber which ryth- 
mically contracted and relaxed. During the con- 
traction the sarcolemma became wrinkled. A slight 
decrease in the H:O2 concentration resulted in 
complete absence of response. Reduction of the 
NaCl concentration to .65% (approximately iso- 
tonic), also resulted in an absence of response. A 
solution containing 1.38% NaCl, 0.75 vols % H2O2, 
1% glutathione and enough 0.1 N NaOH to adjust 
the pu to 7.4 was found to keep its potency for over 
2 days, whereas the solution containing only 1.3% 
NaCl and 0.75 vols % H2Oz2, due to the instability 
of the H:O2, remained potent for only 2-3 hours. 
With the former solution it was possible to produce 
traveling contraction nodes in isolated single fibers 
with injured ends. Preliminary studies indicate 
that traveling contraction nodes can also be pro- 
duced by solution of 2-methyl 1:4 napthoquinone 
in Ca-free frog ringer. 

Osmophilia in relation to alkaline phosphatase 
activity in the chloride cell (gill) of fundulus 
heteroclitus. D. Eugene CopELanp (introduced 
by C. M. Wiuurams). Arnold Biological Laby., 
Brown Univ., Providence, R. I. Evidence has been 
previously presented (Copeland, J. Morph. 82) 
of a cell type responsible for the salt excretion de- 
scribed by Smith (Am. J. Physiol. 93) as occurring 
from the gills of marine fish. Subsequently it was 
suggested (Pettengill and Copeland, J. E. Z. 108) 
that the marked increase in phosphatase activity 
found when F. heteroclitus is adapted to fresh water 
indicated a physiological reversal of cell polarity, 
the cell then becoming an absorptive mechanism, 
accounting for the chloride absorption noted by 
Krogh (Z. vergl. Physiol. 24) in fresh-water fishes. 
In the present report, a similar marked increase 
in osmophilia is found to occur as the fish becomes 
fresh water adapted. Emmel (Anat. Rec. 91) has 
shown a positional relationship of phosphatase 
activity and Golgi zone in the absorption cells of 
the intestine. The chloride cell not only shows a 
reasonable positional similarity of the two phe- 
nomena but also a synchronous change in amounts 
with change in functional activity of the cell. 

Ferritin: effect on blood pressure and pressor 
response in rats. A. C. Corcoran, G. Masson and 
C. ScHAFFENBURG (by invitation). Research Divi- 
sion and Bunts Inst. of the Cleveland Clinic Foun- 
dation, Cleveland, Ohio. A sample of ferritin was 
kindly supplied us by Dr. S. Granick. The effects 
of its intravenous injection were observed in 8 
rats anesthetized with pentobarbital; 4 of the 
animals were bilaterally nephrectomized (to ex- 
clude participation of renal V.E.M. in the re- 
sponse) and 4 had experimental renal hyperten- 
sion (due to silk perinephritis in 1 and to the 
‘endocrine-kidney’ technic of Selye in 3). One 
carotid artery was cannulated and arterial pressure 
measured with a mercury manometer. Each experi- 
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ment consisted of successive injections of ferritin 
solution (0.1 or 0.2 cc. containing 200 to 400 ug. of 
ferritin) preceded and followed at intervals of 5 to 
10 minutes by injections of adrenaline (0.12 ug., 
intravenously). Injection of ferritin had no con- 
sistent immediate or delayed effects on arterial 
pressure or adrenaline response. Ferritin or its 
protein moiety has been identified as V.D.M. and 
found to inhibit the effect of local adrenaline on the 
terminal arterioles of the rat mesoappendix for 
several minutes in a dosage of about 0.005 ug. intra- 
venously (Mazur and Shorr, 1948). From our ex- 
periments it seems that these segments of the 
vascular tree do not participate significantly in the 
pressor response to intravenous adrenaline. 
Further, these observations do not support the 
view that the presence or absence of responsiveness 
to adrenaline in this segment is closely related to 
the level of arterial pressure. 

Conditions influencing explosive decompression 
injury. E. L. Corry. Univ. of Virginia Medical 
School, Charlottesville, Va. In an attempt to evalu- 
ate the multiple factors operating in conventional 
experiments on explosive decompression (expan- 
sion of intrapulmonary gases, anoxia, aero- 
embolism), over 300 tests were performed in which 
rats were placed in a circulating atmosphere of 
compressed air for varying time periods (2-30 
atmospheres; 10 sec.-30 min.), and subsequently 
decompressed to ambient atmospheric pressure in 
c 0.5 sec. Anoxia was thus prevented, and the 
effects of rapid gas expansion alone could be ob- 
served following exposures to pressure. The effects 
of anoxia per se were studied by placing animals in 
an atmosphere of nitrogen for suitable time inter- 
vals. In rats maintained under positive pressure 
for 30 min. prior to decompression, 100% mortality 
was not attained until decompression from 11 
atmospheres. In these cases pulmonary lesions were 
observed in only 15% of the animals, while all 
exhibited marked aeroembolism. Of 99 animals 
which succumbed in experiments of this type, 26% 
gave evidence of pulmonary damage, while 87% 
showed gross aeroembolism. Obvious!y time under 
pressure constituted a potent factor in deter- 
mining survival after decompression. Thus at 30 
atmospheres a time-under-pressure difference of 
40 seconds was found to alter the mortality rate 
from 100% to zero. Aeroembolism thus appeared 
to be the major cause of injury in these experi- 
ments. Anoxia resulted in pulmonary hemorrhage 
in 50% of animals tested. Results of these tests 
indicated that anoxic anoxia and aeroembolism far 
outweigh the physical expansion of intrapulmonary 
gases as lethal factors in explosive decompression. 

Comparative diuretic effects of neutral and al- 
kaline sodium salts in hypoproteinemic edema. 
SamvuEL A. Corson and EvizaBetH O’LEARY (by 
invitation). Dept. of Physiology, School of Medi- 
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cine, Howard Univ., Washington, D. C. Edema was 
produced in trained unanesthetized dogs by means 
of a low protein diet and periodic massive plasma- 
phereses. Edema (as measured by an increase in 
thiocyanate space) could be produced by this 
method within a period of several days and main- 
tained for several weeks. Hypertonic solutions of 
Na salts were administered intravenously (in the 
postabsorptive state) by means of a constant infu- 
sion pump at the rate of 2.5 ml/min., injecting a 
total dose of 10 ml/kg. of body weight. The diuretic 
response was measured until the rate of urine 
flow began to approach that of the control period. 
A 1.4m solution of disodium salts of succinate and 
fumarate increased the rate of .urine flow 10-fold 
(from a control value of 0.5 ml/min. to an average 
value of 5 ml/min.), this diuresis persisting for 
about 300 minutes. Subtracting the quantity of 
fluid injected and the fluid that would have been 
removed as a result of the normal urine flow, one 
obtains a figure of 76 ml/kg. as the average net 
quantity of urine excreted following the adminis- 
tration of the alkaline salts. The injection of either 
2m (isosmotic with a 1.4m disodium salt) or 2.8m 
NaCl (equivalent in Na content toa 1.4m disodium 
salt) tripled or quadrupled the rate of urine flow 
for a period lasting for about 300 minutes. The 
average net fluid output under these conditions 
was 24 ml/kg. Thus, intravenous administration of 
either neutral or alkaline sodium salts leads to the 
removal of large quantities of fluid in experimental 
hypoproteinemic edema, the alkaline salts invari- 
ably producing a diuresis approximately 3 times as 
great as that induced by isosmotic or equivalent 
solutions of NaCl. 

Development of Turbulence in Flowing Blood. 
N. A. Covutrer (by invitation) and JoHn R. 
PAapPENHEIMER. Dept. of Physiology, Harvard 
Medical School, Boston, Mass. The relations be- 
tween pressure, flow and electrical conductivity of 
bovine blood were determined over a wide range of 
flows, corpuscular volumes, and temperatures in 
glass tubes 2.52 mm. and 6.80 mm. in diameter. 
The viscosity (calculated from Poiseulle’s Law) de- 
creases with increasing flow—a phenomenon known 
previously to occur in capillary tubes. Presumably 
change of viscosity with flow is associated with 
orientation of red cells in the flow stream. This 
orientation is beautifully demonstrated by changes 
of electrical conductivity along the axis of the 
flow stream. At zero flow the (non-conducting) 
cells are randomly oriented and the electrical re- 
sistance is high; as flow progresses, the cells orient 
to present least hydrodynamic resistance and both 
the (apparent) viscosity and the electrical resist- 
ance diminish in regular fashion toward constant 
values. Turbulence hegins at an apparent Reynolds 
number of about 1000 as with homogeneous fluids. 
However, the electrical resistance remains un- 








30 


changed even at Reynolds numbers up to 2500. We, 
therefore, infer that turbulence occurs only in the 
plasma layer, while viscous flow continues in the 
central core of oriented cells. It appears possible 
to consider the apparent viscosity of blood as the 
resultant of two real viscosities : a) the viscosity of 
plasma alone in the peripheral sleeve; b) the vis- 
cosity of cells plus plasma in the central core. 
Evidence suggests that the rate of shear in the 
peripheral sleeve is so high compared with that in 
the central core that most of the energy required 
to maintain flow is dissipated in the plasma layer. 

Pulmonary blood flow and alveolar ventilation- 
perfusion relationship following resection of one 
lung in man. A CourRNAND, R. L. Ritey and A. 
HIMMELSTEIN (by invitation). Dept. of Medicine 
and Surgery, Columbia Univ. College of Physicians 
and Surgeons, New York City. Pulmonary blood 
flow and pulmonary arterial pressure were meas- 
ured at rest in 9 subjects, 14 to 72 years of age, from 
1 month to 11 years after resection of one lung. In 6 
the same measurements were repeated during 
moderate exertion. Although the puomonary ar- 
terial pressure at rest was but slightly altered, it 
rose invariably during exercise. This finding is in 
coulrast with observations in normal individuals 
during much more severe exercise (Am. J. Physiol. 
152: 372, 1948). The pulmonary artery pressure 
rise was small in cases where the remaining lung 
appeared normal on the basis of physiological 
measurements, while the rate of blood flow ex- 
ceeded the blood flow through each lung of normal 
individuals during severe exercise. The maximum 
load which can be taken up by a normal vascular 
bed was therefore tested. The pulmonary artery 
pressure rise was larger in individuals where 
moderate emphysema developed in the remaining 
lung, although the increase in blood flow was 
smaller. The relationship between alveolar ventila- 
tion and perfusion was studied in these same indi- 
viduals according to the method presented in these 
proceedings by. two of the authors. They were nor- 
mal in 6; in the remaining 3 there was evidence of 
perfusion of poorly ventilated alveoli and/or of 
ventilation of poorly perfused area. 

Effect of a phychiatric interview on the blood 
pressure response to cold stimuli. Ropert W. 
Cranston (by invitation), James H. CHALMERS 
(by invitation), Henry Lonesrreer Taytor, 
Austin HenscHeL, and Ancet Keys. Laby. of 
Physiological Hygiene, Univ. of Minn., Minne- 
apolis, Minn. The blood pressure responses to a 
‘cold pressor’ test of 9 well-adjusted healthy 
young men 18 to 24 years old were studied on six 
occasions during a control period of 7 months. 
The cold test was standardized as to time of events, 
relation to meals and activity and psychological 
atmosphere. Blood pressures were measured by 
means of a sphygmomanometer and stethoscope 
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with the subject supine during a suitable control 
period and during the immersion of the hand in 
ice water for one minute. Each subject was inter- 
viewed by the psychiatrist for 5 to 8 hours during 
the 7-month control period to learn his psycho- 
dynamics. When preliminary observations were 
completed, an interview was arranged in which 
emotionally charged topics were intentionally in- 
troduced by the psychiatrist. There was a mild 
emotional response of hostility and resentment in 
the majority of cases but no marked emotional re- 
actions. The interview producee variable but small 
changes in the resting blood pressure. At the end of 
the interview, the blood pressure response to cold 
was determined. The grand average of the mean 
individual increases in the systolic blood pressure 
during the control period was 16.03 mm. Hg. The 
mean response to cold after the psychiatric inter- 
view was 24.2. This difference was significant at 
the 1% level. 

Sodium and potassium depletion in rats by 
means of cation exchange resins mixed with 
food. J. M. Crismon. Dept. of Physiology, Stan- 
ford Univ. School of Medicine, Stanford, Calif. 
Maintenance of negative sodium balance with the 
aid of ingested cation exchange resins as suggested 
by Dock (Trans. Assn. Am. Physicians 59: 282, 
1946) has received little study and few clinical 
trials have been reported. Intakes of sodium and 
potassium and fecal loss of these cations from 10 
rats were measured every other day for 23 days. 
After a 9-day control period, 10% by weight of acid- 
treated —200 mesh Dowex 50, a sulfonated poly- 
styrene resin was added to the diet. After addition 
of resin 100 gm. of diet contained, by analysis, 
30.3 mEq. of sodium and 16.0 mEq. of potassium. 
On the 18th day sodium in the diet was reduced 
to 18.9 mEq/100 gm. and potassium to 13.7 mEq/100 
gm. During the control period 96% of ingested 
sodium and 94% of ingested potassium were ab- 
sorbed from the gut. During high sodium intake, 
plus resin, absorbed sodium decreased to 70% 
and potassium to 82% of the amount ingested. 
On reduced sodium intake, absorbed sodium de- 
creased to 34%; potassium absorption was still 
82%. The low sodium diet containing resin was fed 
for an additional 10 days, and the animals were 
killed. Plasma sodium varied from 142 to 167 
mEgq/1. with a mean value of 152. Potassium con- 
centrations were slightly low with a mean of 3.2 
mEq/1.; the range was 2.3 to 3.9. Muscle sodium, 
potassium and chloride were low with the following 
mean values in mE, /100 gm. of fat-free dry muscle: 
Na = 6.68 (4.46 — 9.26); K = 36.8 (32.1 — 40.6); 
Cl = 5.37 (4.65 — 5.98). 

Action potential of heart muscle. Howarp J. 
Curtis: Dept. of Physiology, Vanderbilt Univ. 
Medical School, Nashville. By microdissection 
methods it has been found possible to isolate small, 
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homogeneous bundles of muscle fibers from the 
turtle heart in which the fibers are all parallel and 
there are very few anastomoses between fibers. 
These bundles are transferred to mineral oil and 
stimulation and electrical recording is effected by 
means of microelectrodes. At about 10°C. spon- 
taneous activity is almost absent. When both re- 
cording electrodes are on active muscle, the con- 
ducted action potential is monophasic, as con- 
trasted with the diphasic action potential of skele- 
tal muscle under the same circumstances. The 
monophasic wave is followed by a T-wave which 
may be either positive, negative or diphasic. When 
one end of the bundle is crushed or treated with iso- 
tonic KCl a resting potential of 10 millivolts or 
more is recorded. The action potential now falls 
from the level of the resting potential to zero and 
remains there for as long as 2 seconds and then 
relatively rapidly returns to the level of the rest- 
ing potential. Preliminary estimates indicate that 
the period of depolarization corresponds closely 
with the period of contraction and with the S-T 
interval. Thus the initial part of the action poten- 
tial represents conduction in the individual muscle 
fiber presumably by the same mechanism as for 
skeletal muscle, but unlike skeletal muscle re- 
polarization is delayed for a relatively long time. 
The T-wave is not a conducted response and 
represents true cellular re-polarization. 
Attempted blockade of the adrenotrophic 
mechanism of the pituitary in starvation. SAvINO 
A. D’AncE Lo. Dept. of Biology, Washington Square 
College of Arts and Science, New York Univ., New 
York City. It has been demonstrated (D’Angelo, 
Gordon, and Charipper. Endocrinology 42: 399, 
1948) that starvation in the guinea pig fires the 
adrenotrophic mechanism of the anterior hypophy- 
sis and causes marked enlargement of the adrenals. 
Although reciprocal regulatory control between 
anterior pituitary and adrenal cortex is shown by 
adrenal depression with cortical hormone over- 
dosage in the fed animal, it appears that in the 
guinea pig the cortical hypertrophy of starvation 
cannot be blocked. Female guinea pigs (300-350 
gm.) were subjected to acute starvation during 
which cortical hormone was maintained at pre- 
sumably high levels in the body fluids by adminis- 
tering subcutaneously aqueous cortical extract 
(Upjohn) in 3 cc. doses every 3 hours, 4 times 
daily, for 9-11 days, and by giving cortical extract 
in the drinking water as well. Each animal received 
approximately 150 cc. of the cortical extract over 
the starvation period. Adrenal enlargement oc- 
curred with mitosis frequently encountered in the 
outer fasiculate region of the cortex. Cytological 
study of the pituitary indicated high rather than 
suppressed secretory activity. Two marked 
peripheral effects were observed in the cortical- 
treated animals, 1) oliguria and 2) marked leuco- 
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cytosis characterized by a pronounced increase in 
the numbers of neutrophils showing advanced 
stages of nuclear lobulation. Further studies on the 
peripheral blood and on the marrow following high 
cortical dosage are being made. 

Effects of steroids on the endocrine system of 
the starved guinea pig. Savino A. D’ANGELO, 
ALBERT S. Gorpon and Harry A. CHARIPPER. 
Dept. of Biology, Washington Square College of 
Arts and Science, New York Univ., New York City. 
In female guinea pigs acutely starved to 40% body 
weight loss by complete food deprivation (water 
allowed), the thyroid lost at a lesser rate (18%), 
the ovary at about the same rate (44%), and the 
cervical lymph nodes at a greater rate (68%) than 
did the body. In contrast, the adrenal underwent 
absolute hypertrophy (60%) with commensurate 
increase in solid contents. The results obtained 
following the subcutaneous administration (6-11 
days) of various steroid preparations in high daily 
doses (Progynon B., 600 rU; progesterone, 15 mg.; 
desoxycorticosterone acetate, 18 mg.; lipoadrenal 
extract, 1 cc.; aqueous cortical extract, 10 cc.) 
indicate that estrogen, desoxycorticosterone and 
lipo-adrenal, but not progesterone, augmented the 
adrenal hypertrophy of starvation. The solid con- 
tent of these enlarged adrenals was correspondingly 
increased and microscopic examination further 
indicated a true increase in cortical mass. In the 
fed animal only the aqueous cortical extract af- 
fected adrenal weight (by depression) but desoxy- 
corticosterone and aqueous cortical extract both 
caused involution of the zona glomerulosa in the 
adrenals of fed animals. A marked difference on 
the adrenals was found between the steroid 
vehicles used. Peanut oil given in 1-cc. daily injec- 
tions for 9-11 days caused marked adrenal enlarge- 
ment in fed or starved animals, whereas, sesame 
oil in equivalent or greater amounts was without 
effect. The various steroids employed did not ap- 
preciably influence thyroid and ovarian weights in 
either the starved or fed animal, and the regression 
of the lymph nodes in starvation bore no apparent 
relationship to the adrenal hypertrophy. The in- 
volvement of the anterior pituitary in the end 
organ response to starvation is considered. 

Rise in serum precipitable or protein-bound 
iodine following massive doses of inorganic 
iodide. T. S. Danowsxi and J. H. GreENMAN 
(by invitation). Dept. of Research Medicine, Univ. 
of Pittsburgh School of Medicine, Pittsburgh, Penn. 
Riggs, Lavietes and Man (J. Biol. Chem. 143 : 363, 
1942) demonstrated that both inorganic and pro- 
tein-bound iodine is present in plasma. The work 
of Taurog and Chaikoff (J. Biol. Chem. 165: 217, 
1946) with rats indicated that, within limits, in- 
creases in the intake of inorganic iodide were ac- 
companied by a rise in the organic iodine of the 
thyroid gland and plasma. The maximum level of 
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circulating total iodine recorded was 33.6 gamma 
%, and the changes in the circulating protein- 
bound iodine, though definite, were quite small. 

This report deals with the relationship between 
the intake of inorganic iodide and the level of cir- 
culating serum precipitable or protein-bound 
iodine found in 4 patients to whom massive doses 
of potassium iodide (up to 3 gm. daily), or of a 
saturated solution of potassium iodide (up to7 cc. 
daily), had been given during 4 to 18 weeks. This 
resulted in total serum iodine levels of 2,100 to 
18,100 gamma %. Serum precipitable iodine meas- 
ured by the method of Barker (J. Biol. Chem. 173: 
715, 1948) slightly modified, rose progressively as to 
high as 31.7 gamma %. Removal of any traces of 
inorganic iodide which would yield false high values 
was assured by obtaining checks on two separate 
sets of duplicate or triplicate aliquots of precipi- 
tated serum, one set of which was washed with 14 
and the other with 18 successive changes, 25 cc. 
each, of double distilled water. Iodism did not de- 
velop nor were these high levels of protein-bound 
iodine associated with hypermetabolism. 

Age and osmotic work in urea excretion. D. F. 
Davies (introduced by H. A. ScHROEDER). Section 
en Cardiovascular Disease and Gerontology, Na- 
tional Inst. of Health, Bethesda, Md. and Baltimore 
City Hospitals, Baltimore, Md. Previously re- 
ported results on degenerative changes in renal 
function with age have indicated a primary vascu- 
lar defect. The possibility was considered that this 
reduction in renal function was caused by lowered 
metabolic rate and decreased work requirement of 
the kidney in old age. If this were true, the kidney 
could be said to undergo an atrophy of disuse having 
no deleterious effect on other body functions. To 
examine this hypothesis data on basal urea produc- 
tion, tubular reabsorption of urea, urea clearances 
and blood and urine urea concentrations were ex- 
amined for their relationship to their contribution 
to osmotic work in adult men between the ages of 
20 and 90. Urea clearance decreased with age at a 
rate comparable to that of glomerular filtration rate 
and tubular excretory capacity after the 5th 
decade. Tubular reabsorption of urea followed a 
progressive decline during the seven decades 
studied. Most of this fall is explained by decreased 
filtration rate. Urea production (excretion) showed 
no significant correlation with age. Blood urea con- 
centration showed a moderate increase with age. 
Calculation of renal osmotic work of urea excretion 
showed that there is an increase in the amount of 
osmotic work per unit of functioning kidney tissue 
with increasing age. Unless a significant and con- 
sistent decrease in salt intake occurs during the 
aging process, involutional changes due to de- 
creased work requirement cannot be the cause of 
the decrease in effective renal blood flow and ex- 
cretory furictions associated with aging. 
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Theophylline ethylene diamine and renal func- 
tion in control subjects and decompensated 
cardiac patients. James O. Davis (by invitation) 
and NaTHan W. Suock. Section on Cardiovascular 
Diseases and Gerontology, National Heart Inst., 
National Inst. of Health, Bethesda, Md., and the 
Baltimore City Hospitals, Baltimore, Md. Inulin, 
diodrast and sodium clearances were determined 
during 3 control periods and during 5 periods after 
the intravenous administration of 0.48 gm. of the- 
ophylline ethylene diamine (TED). In control 
subjects, an elevation in GFR and Clna was sus- 
tained for 50-60 minutes. The rise in effective 
RPF was usually transitory. Statistically, the ratio 
En./Clin was more variable and of significantly 
greater magnitude after than before the injection 
of TED. This finding indicates that increased 
sodium excretion cannot be regarded as solely the 
result of augmented GFR and suggests that TED 
acts upon the renal tubules to decrease sodium re- 
absorption. 

Patients in congestive heart failure were divided 
into two groups according to the level of Clya 
before TED administration. In the low Clna group, 
GFR was usually within normal limits but effec- 
tive RPF was consistently low. In the elevated 
Clya group both GFR and effective RPF were re- 
duced. This evidence indicates that a low GFR is 
not the primary mechanism for salt retention in 
patients with cardiac failure. The response in GFR 
and effective RPF in heart failure patients ranged 
from a negligible elevation to an increase greater 
than 100%. Unlike the response in controls, the 
elevation in GFR lasted for 10-20 minutes only; 
the increase in Cly, was usually sustained for 50-60 
minutes. The lack of correlation between the 
duration of the elevation in GFR and Clna indi- 
cates that the sustained increase in Clya is the 
result of decreased tubular reabsorption of sodium. 

Role of the adrenal cortex in the abnormal in- 
sulin and adrenaline response of hypophysec- 
tomized dogs. R. C. pE Bopo, S. P. K1ane (by 
invitation) and I. H. Siater (by invitation). 
Dept. of Pharmacology, New York Univ. College 
of Medicine, New York City. It was previously 
suggested (Federation Proc. 7: 116, 1948) that the 
gradual development of insulin hypersensitivity 
and resistance to adrenaline hyperglycemia in the 
hypophysectomized dog might be related to the 
secondary atrophy of the adrenal cortex and thy- 
roid. Hypophysectomized dogs manifesting maxi- 
mal insulin hypersensitivity (more than 60 fold) 
were given potent adrenal cortical extract (ACE). 
The total dosage, route and time of administration 
were varied. Administration of ACE both on the 
previous day and again 4-5 hours before insulin 
gave the optimal effect. While 1500 pu had little 
effect, 3500-4000 pu (for 15- to 20-kg. dog)—an 
amount many times the maintenance dose for 
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adrenalectomized dogs—produced the following 
effects: 1) it elevated somewhat the post-absorp- 
tive blood sugar, 2) after insulin (0.025 u/kg. i.v.) 
it prevented the fall of blood sugar to the usual 
low level—hypoglycemic signs did not develop— 
and markedly accelerated the recovery to post- 
absorptive levels. It did not, however, alter the 
rate of the blood sugar drop. Though ACE in mas- 
sive doses exerted some ‘anti-insulin’ action, re- 
version to a normal response was never achieved. 
In each case the insulin-induced hypoglycemic re- 
sponse in the ACE-treated animal closely re- 
sembled the response obtained in the animal 2-3 
days after hypophysectomy. 

Similar studies with ACE were made on the 
adrenaline response of hypophysectomized animals 
showing resistance to the hyperglycemic action of 
adrenaline. In every instance, the effect was small 
and in no case was a return to a normal response 
noted. 

Protein utilization in hypophysectomized dogs. 
R. C. pE Bono, S. P. Krane (by invitation) and 
I. H. Suater (by invitation). Dept. of Pharma- 
cology, New York Univ. College of Medicine, New 
York City. Houssay showed that hypophysec- 
tomized dogs when compared with normals have 
amarkedly decreased nitrogen excretion on fasting, 
but a normal nitrogen output on meat diet. Soskin 
found that meat-fed hypophysectomized dogs were 
able to sustain a normal blood sugar and that after 
fasting recovery from hypoglycemia occurred with 
meat feeding. Considering the importance of these 
observations which might suggest a distinction 
between ‘endogenous’ and ‘exogenous’ protein 
metabolism in hypophysectomized dogs, it was 
felt that re-examination of the problem was war- 
ranted. We have found that hypophysectomized 
dogs were able to maintain and even increase their 
post-absorptive blood sugar level and increase their 
body weight when fed a trypsin hydrolysate of 
casein (with vitamin supplement) for a period of 
three weeks. In a second series of experiments 
when hypophysectomized animals were fasted, 
prompt recovery of the blood sugar from hypogly- 
cemic levels was noted within one hour after the 
feeding of the hydrolysate. 

During fasting the hypophysectomized dogs 
showed a decrease in nitrogen excretion to about 
?0f that noted in normal animals after comparable 
or even longer periods of starvation. These hy- 
pophysectomized animalsshowed also a diminished 
output of potassium and phosphate with unchanged 
serum levels, a further indication of impaired 
breakdown of intracellular protein. Thus, we have 
been able 7) to confirm and extend the previous 
observation, that while the metabolism of body 
Protein is defective in the hypophysectomized ani- 
hal, the utilization of fed protein is adequate and 
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2) to demonstrate that the conversion of amino-— 
acids to carbohydrate is very rapid. 

A constant delivery pipette particularly de- 
signed for analysis of small volumes. R. C. 
DEERING (introduced by H. C. Bazert). Dept. of 
Physiology, Univ. of Pennsylvania Medical School, 
Philadelphia, Penna. Direct determinations of 
cardiac output require special methods for analyz- 
ing small blood samples for which a modification of 
the Guest pipette possesses advantages. The 
pipette consists of a calibrated glass tube joined at 
each end by two-way stopcocks. The capillaries of 
the upper stopcock connect the calibrated tube to 
a) acup similar to that of the Van Slyke apparatus 
or b) a smaller overflow cup. The capillaries of the 
lower stopcock connect it to a) a sample inlet tube 
or b) astem having a rubber tip. The pipette serves 
to introduce a sample into a Van Slyke apparatus 
after which standard procedure is followed. The 
stem, supported by a rubber stopper, is placed in 
the analyzer cup. For analyses of 0.2-ml. samples, 
gas-free lactic acid is run into the upper cup, the 
cocks are reversed and the calibrated section 
washed and dried. The pipette is filled directly 
from collecting syringes, the blood sample, pre- 
ceded by a mercury ‘cap,’ being forced up the 
pipette section to the overflow cup. The cocks are 
reversed cutting off a contained volume. The blood, 
followed by a mercury drop and the lactic acid, is 
run into the chamber, thus introducing the whole 
sample. Present experience indicates a greater ac- 
curacy of sample-introduction, so that consistency 
with 0.2-ml. samples is equivalent to that com- 
monly obtained with 1 ml. With 0.5 ml., conditions 
are improved and the procedure simplified. Ac- 
curacy attained will be illustrated with data ob- 
tained on samples from the right heart. 

Influence of work on the amount of K- 
strophanthoside stored by muscle. E. C. pet Pozo, 
G. ANGUIANO (by invitation) and E. G. Parpo (by 
invitation). Inst. de Salubridad y Enfermedades 
Tropicales Mexico, D. F., Mexico. It is generally 
thought that striated muscle is able to store only 
very small amounts of digitalis glycosides. The 
heart, on the other hand, can take up much greater 
amounts per gram of tissue. The cause of this selec- 
tive storage of digitalis bodies by the heart is not 
yet settled. While the values known for skeletal 
muscle have been obtained by perfusion experi- 
ments on inactive muscle, the values for the heart 
have been measured in preparations in which the 
heart is working. There is the possibility that the 
absence of muscular work may be a factor in de- 
termining the difference observed between the 
storage by the heart and the storage by striated 
muscle. In view of this, the influence of activity on 
the amount of k-strophanthoside taken up by skele- 
tal muscle was analyzed. This was done by deter- 
mining the dosis certe lethalis (d.c.l.) of said 
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glycoside for cats under dial anesthesia. In one 
half of the series of 80 cats the muscles innervated 
by both sciatic nerves were continuously stimu- 
lated at a frequency of 5/sec. The average d.c.]. 
for the cats whose muscles were thus stimulated 
was significantly higher than that for the control 
animals. This seems to indicate that the muscles in 
activity took up greater amounts of the glycoside. 
These results could have a bearing on the selective 
storage of digitalis bodies by the heart, which is in 
constant activity. 

Differences in the effects of cold environment 
and of muscular work on adrenal function. 
A. Desmarais (introduced by L. P. DuaGat). 
Depart. d’Acclimatation, Inst. de Biologie Hu- 
maine, Univ. Laval, Quebec, Canada. It has been 
shown by Selye (Arch. internat. de pharmacodyn. et 
de thérap., 55: 482, 1937) that adrenalectomized 
rats adapted to muscular work (revolving cages) 
are able to perform more work than non-trained, 
non-adrenalectomized rats. Since cold temperature 
is being regarded as an alarming stimulus having 
the same effects on adrenal function as muscular 
work, it was of interest to observe if adrenalec- 
tomized rats adapted to cold would resist better 
than non-adapted, non-adrenalectomized animals. 
The results show that the latter group, contrary 
to what one could expect, is significantly more 
resistant to cold than the adrenalectomized, 
adapted group. The difference between both types 
of stress is striking for the above experiment, but 
less so if one compared adrenalectomized animals 
adapted and non-adapted. 

Further observations on the hypotensive effects 
of intravenous injections of hypertonic solutions. 
IncRitH J. Deyrurp (by invitation) and WILLIAM 
W. Watcorr. Dept. of Zoology, Barnard College, 
and of Physiology, College of Physicians and Sur- 
geons, Columbia Univ., New York City. It was 
reported previously (Walcott and Deyrup. Am. J. 
Physiol., 155: 1948) that, in the anesthetized dog, 
the intravenous injection of hypertonic solutions 
is followed by a fall in blood pressure which is 
consistently different from a marked and char- 
acteristic hypotension resulting from injection of 
mixtures of hypertonic solutions with homologous 
blood. Thus, whereas the injection of 12 to 30 
ml. of 5 to 7 NaCl results in a diphasic fall in blood 
pressure, there is a profound and rapid single phase 
fall following injection of an equivalent volume of 
an equally concentrated mixture of blood and 
hypertonic: NaCl. A related phenomenon has been 
observed in rabbits (nembutal, ether) but not in 
cats (nembutal). The striking difference between 
the cardiovascular response to injection of mixture 
of blood with hypertonic solutions, as compared 
with the effects of hypertonic solutions alone, sug- 
gests that the hypotension following the injection 
of such solutions may result, at least in part, from 
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the interaction of some component of the blood 
with the hypertonic solution. In line with this 
hypothesis, we have obtained evidence that, under 
specifically defined conditions, a depressor sub- 
stance may be demonstrated in approximately 
isotonic solutions derived from mixtures of hyper- 
tonic solutions with whole blood or erythrocytes 
suspended in 0.9% NaCl. An attempt has been 
made to characterize the depressor substance thus 
obtained, and to compare it with other depressor 
substances (various ions, histamine, compounds 
related to choline and adenosine). 

Carbohydrate utilization and lactate formation 
in the chicken retina. H. F. DieRMEreEr and V. F. 
LINDEMAN (introduced by Robert Gaunt). Dept. 
of Zoology, Syracuse Univ., Syracuse, N. Y. The 
retina has one of the highest rates of glycolysis of 
any tissue of the body. In order to find the source of 
the lactate produced by this tissue the following 
determinations were conducted on chicken retina 
kept at 37.5°C.: glycogen content before and 
after incubation for one hour; glucose utilization 
with varying concentrations of glucose in the incu- 
bation media; lactate production. Chemical assays 
were carried out by photometric analysis. All 
experiments were conducted under aerobic condi- 
tions. Ten experiments on matched retina are re- 
ported. Weights are given as wet weight. The aver- 
age glycogen content (Morris, Science 107: 1948) 
immediately after removal from the eye was 0.0032 
mg. glycogen (glucose equivalents) per mg. retina. 
After one hour of incubation in Krebs-Ringer solu- 
tion with 0.1% glucose as substrate the value was 
decreased to 0.00227 mg/mg. of retina. The incu- 
bated retina consumed an average of 0.0205 mg. of 
glucose/mg. of tissue from the substrate and pro- 
duced 0.00919 mg. of lactate/mg. of tissue. 

In an attempt to account for the utilized carbo- 
hydrate not in the form of lactate, oxygen consump- 
tion measurements were made using the direct 
method of Warburg. The average oxygen con- 
sumption in the Kreb-Ringer solution with 0.1% 
glucose added was 0.507 cmm/mg. of tissue (wet 
wt.) per hour. Oxygen consumption with no glucose 
added as substrate was 0.279 cmm/mg. tissue (wet 
wt.) per hour. Oxygen consumption does not ac- 
count for the remainder of the carbohydrate 
utilized and further experiments are in progress. 

Identification of chloramphenicol (chloro- 
mycetin) degradation products by paper chroma- 
tography. Westey A. Dit (by invitation) and 
Antuony J. GuazKo. The Research Laby. of Parke, 
Davis and Company, Detroit, Mich. The paper strip 
chromatographic methods of Consden, Gordon and 
Martin (Biochem. J. 38: 224, 1944) were applied to 
the separation of chloramphenicol (Parke, Davis) 
and its degradation products in urine. Using N- 
butanol with 2.5% phenol and 2% pyridine added, 
it was possible to separate chloramphenicol (I), 4 
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hydrolysis product (II) and a conjugate (III) ona 
single strip of paper. After developing the 
chromatogram, colored derivatives were formed on 
the strip by reduction with titanous chloride, oxi- 
dation of excess reagent with bromine, diazotiza- 
tion with butyl nitrite and coupling with the 
Bratton-Marshall reagent. Small amounts of I and 
and II were found in the urine of man by chro- 
matography after administration of chlorampheni- 
col, with large amounts of III being present. Dog 
urine showed larger amounts of II than man. 
III was identified in the urine of man, dog, and 
rat, with the compound having approximately the 
same Ry value in all cases. The conjugate (III) 
was isolated by use of the counter-current extrac- 
tion technic, and provisionally identified as the 
monoglucuronide. Following hydrolysis of III with 
6-glucuronidase, chloramphenicol (I) and free 
glucuronic acid were identified separately by 
paper chromatography. Two-dimensional paper 
chromatograms of urine were also prepared using 
n-butanol with 3% acetic acid and again with 
3% ammonium hydroxide added. I, II and III were 
identified by comparison with known compounds, 
and, in addition, at least one other derivative of 
chloramphenicol was found to be present. 
Potential gradient vs. current density in elec- 
trical control of axial polarity in regenerating 
Dugesia tigrina JEAN Dimmirr (introduced by 
Gorpon Marsx). Zoological Laby., State Univ. of 
Iowa, Iowa City, Ia. Sections of Dugesia tigrina 
were exposed to direct current for 120 hours (origi- 
nal posterior end facing the cathode), in solutions of 
specific resistance from 478.4 to 52,157 ohm-cm., at 
21°C. One hundred % mortality was found below 
1000 and above 15,000 ohm-cm. For media of 1031 
(previously reported ), 2400, 7237, 10,605 and 12,600 
ohm-cm., the potential gradients in mv/mm. 
across the regenerating pieces were constant for 
the following morphological effects, although the 
current densities varied 12-fold (values in paren- 
theses are for 1031 ohm-cm., others are averages for 
all data) : 178 (177) for regressive bipolars, in which 
head structures appear on both ends but disappear 
from the original posterior end within 3 days after 
removal from the current ; 185 (193) for permanent 
bipolars ; 198 (200) for progressive bipolars in which 
the head on the original anterior end is reorganized 
into a tail after removal from the current; and 
217 (212) for complete reversal of axial polarity. 
Since constant current density is not the deter- 
minant of a given morphogenetic effect it may be 
concluded that control of polarity and differentia- 
tion is not determined by a stable relationship 
between the regenerating piece and its environ- 
ment, nor by a critical rate of internal ion trans- 
port, i.e., by features of capacity. Constancy of 
potential gradient may be interpreted as the 
attainment of a critical discharge voltage (valence 
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change) for some essential ion, orientation of 
molecules having a characteristic dipole moment, 
establishment of a liminal counter-E.M.F. or the 
overcoming of an inherent potential difference. 

Antifibrillatory properties of N-methyl-N-(3,4 
dimethoxybenzyl) 8-(4 methoxyphenyl)-ethyl- 
amine hydrochloride. JoserH R. DiPatma, JosePH 
J. LamBert (by invitation), RicHarp A. Ress 
(by invitation) and Joun E. Scuutrts (by invita- 
tion). Dept. of Physiology and Medicine, Long 
Island College of Medicine, Brooklyn, N. Y. By 
use of a thyratron stimulator set at 600 impulses/ 
min. and electrodes attached to the right auricle 
of intact open-chest cats the fibrillation threshold 
for the new compound was determined. Quinidine 
and a Fagarine were also assayed for comparative 
purposes. The new compound proved to be 2.3 
times more active than quinidine and 1.3 times 
more active than a Fagarine. The average acute 
lethal i.v. toxicity for cats was less for the new 
compound as compared to quinidine and L 
Fagarine. On i.v. injection the new compound 
caused a transitory slowing of the pulse and a fall 
in blood pressure. In this respect and in the EKG 
changes produced with higher doses it resembled 
quinidine. It was also demonstrated that the re- 
fractory period of frog skeletal muscle was mark- 
edly prolonged by the new compound. In humans 
with normal hearts the new drug in equivalent 
doses i.m. caused a greater lengthening of the Q-T 
interval than did quinidine. Also in human chronic 
fibrillation the f-f interval was increased more by 
the new compound than by quinidine. The inter- 
esting features of the new compound may be listed 
as follows; it does not have a quinoline structure 
yet it is remarkably potent, its activity apparently 
stems in part from the proper substitution of 
methoxy groups, its structure is simple enough to 
offer important leads as to the basic chemical 
moiety necessary for antifibrillatory action and 
finally it may prove to be superior to quinidine and 
a Fagarine for the therapy of fibrillatory states 
in human beings. 

Separate inhibition of resting and active oxygen 
consumption of functioning nerves. R. W. Dory 
(by invitation) and R. W. Gerarp. Dept. of Physi- 
ology, Univ. of Chicago, Chicago, Ill. To study 
resting and active respiration, a modified capil- 
lary microrespirometer was developed to permit 
measurement of action potential and oxygen uptake 
of 10 separate nerves. The Qo, of nerves from one 
frog agree within 10%. The action of Na azide 
and methyl fluoroacetate (MFA) has been studied, 
yohimbin explored. Drugs were applied by soaking 


‘for an hour before mounting a nerve; stimulation 


was kept maximal at 120/sec.; temperature range 
was 20-25°C. Azide, 0.1 MM, and probably yo- 
himbin, 0.01 MM, can depress the increased Qo, 
of activity while leaving the action potential height 
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normal. Resting Qo; may be somewhat depressed 
with azide, in which case conduction has gradually 
failed; but when normal, and with no increase on 
stimulation, conduction can continue unimpaired 
for at least 4 hours (confirming Bronk et al.). 
MFA, by contrast, is able to depress resting Qo, 
without diminishing the increase on stimulation. 
At 1 MM, resting Qo, is decreased 25% while the 
active increase is normal. At 5 MM, resting Qo, is 
halved and the active increase may be intact, de- 
pressed or even abolished. In any case, action po- 
tential may remain at normal height; one nerve, 
with the active increase present, being tetanized 
for 7 hours. In interpreting these results, the pres- 
ence of respiring non-conducting elements in a 
nerve trunk must be considered. : 
‘Saturation tension’ and alveolar-arterial pO. 
gradient as expressions of ‘venous admixture’ in 
the lungs. J. C. Dovetas (by invitation), R. L. 
Ritey and A. Cournanp. Dept. of Physiology, 
Univ. of Western Ontario Medical School, London, 
Ontario, and of Medicine, Columbia Univ. College 
of Physicians and Surgeons, New York City. The 
‘saturation tension’ as measured with the Millikan 
oximeter during high oxygen breathing and the 
alveolar-arterial pO: gradient as measured by 
analysis of arterial blood and expired air during 
ambient air breathing have been studied in normal 
subjects and in patients with chronic pulmonary 
disease. Both methods provide information from 
which ‘venous admixture’ in the lungs can be cal- 
culated. The ‘saturation tension’ may be defined 
as the partial pressure of oxygen in the inspired air 
required to produce complete saturation of the 
mixed arterial blood. The required increase in pO2 
above atmospheric, in any given patient, is due 
chiefly to the lowering of the mixed arterial pO: 
by addition of blood which has been inadequately 
exposed to oxygen before entering the left heart. 
This blood has been called ‘venous admixture.’ 
The mixed arterial blood may be completely satu- 
rated in spite of a considerable proportion of ‘ven- 
ous admixture.’ Increasing the inspired pO: raises 
the oxygen tension in poorly ventilated alveoli 
until at a certain inspired pO: all ventilated alveoli 
saturate the blood in contact with them. In addi- 
tion blood perfusing non-ventilated portions of 
lung (or separated from alveolar gas by an imperme- 
able barrier) is saturated by the excess dissolved 
oxygen in the blood from well ventilated areas. 
‘Venous admixture’ as calculated from the alveolar- 
arterial pO: gradient during ambient air breathing 
involves the same factors but probably weights 
more heavily the effect of poorly ventilated alveoli. 


Spectrophotometric determinations of Brilliant © 


Vital Red and T-1824 in serum. Puitip Dow and 
RayMonp W. PIcKERING (by invitation). Dept. of 
Physiology, Univ. of Georgia School of Medicine, 
Augusta, Ga. Hamilton and collaborators (1932, 
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1940) have demonstrated that Brilliant Vital Red 
can be accurately and conveniently determined 
in the supernatant of an ethanol precipitation of 
serum by colorimetric comparison with similarly 
treated standards; T-1824 has universally been 
found to go down with the precipitate. Anomalies 
encountered in adapting the method for photo- 
electric colorimetry led to an investigation by 
Beckman spectrophotometry. As _ progressively 
more dilute ethanol (always 10 volumes) was used 
to clarify the serum (dog), a larger fraction of both 
dyes remained in solution, roughly paralleling the 
albumin solubility. The two dyes differed quanti- 
tatively, BVR being only 60% removed by ab- 
solute, not at all by less than 88% ethanol ; T-1824, 
93% removed by absolute, negligibly only at 80% 
ethanol. Below 82% ethanol, inconstant cloudiness 
vitiated determinations. 

As previously emphasized, the ethanol precipita- 
tion provides a much clearer and more constant 
blank in the face of considerable variations in 
color and cloudiness of the original serum. Hemo- 
globin as such is removed completely. Some ethanol 
supernatants show no color whatever, even from 
severe hemolysis. In others an as yet unidentified 
derivative of hemoglobin (probably a ferri- 
porphyrin) is extracted in small amounts. It ab- 
sorbs comparatively little light at 508 or 625 mz 
(the dye peaks) and has a high sharp peak at 404 
my where the dyes absorb only slightly. Correc- 
tion can thus be easily made by reading at two 
wave-lengths and applying the customary formula. 
Other methods of minimizing this contamination 
are being studied. 

Cardiac changes in monkeys following explosive 
decompression to extreme altitudes. Roy 
Dow1ine (by invitation) and SaMuEL GELFAN. 
Laby. of Physiology, Yale Univ. School of Medicine, 
New Haven, Conn. Cardiac changes following ex- 
plosive decompression to simulated altitudes of as 
high as 75,000 feet have been studied in anes- 
thetized monkeys by means of unipolar lead elec- 
trocardiography, recording simultaneously from 
three extremity leads. Recompression of the 
animals at free fall rate began immediately after 
the sudden decompression. The first observable 
change in the e.c.g. complex is the displacement of 
the S-T segment, which occurs between 5 to 30 
seconds after the sudden decompression. This 
change is quickly followed by an increase in the 
P-R interval and simultaneously an absolute short- 
ening of the Q-T interval, even during the marked 
bradycardia that develops. The Q-T interval short- 
ering indicates an acceleration of repolarization 
and the elevation of S-T segment in the VL and 
VF leads and depression in VR leads indicates that 
it is the left anterior ventricle that repolarizes 
faster than the rest of the heart. The increase in 
irritability of this part of the heart is also indi- 
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cated by the extra systoles that arise from the left 
anterior ventricle. Heart block ranging from first 
degree to complete block were also observed. The 
e.c.g. complex returns to normal after recompres- 
sion to sea level. 

These cardiac changes are due to the anoxia 
rather than the pressure changes. The same altera- 
tions have been observed in 100% Nz anoxia with- 
out pressure changes. Similarly, sudden decom- 
pression from sea level to 40,000 feet in Os, at 
which altitude the anoxia is insignificant, does 
not alter the e.c.g. complex. Roentgenograms 
show a dilation of the heart during the anoxia 
following decompression and also following Nz. 
anoxia. 

Studies in pancreatic function. II. Statistical 
studies of secretin responses in individuals with- 
out pancreatic disease. Davin A. DreiLine (by 
invitation) and FRANKLIN HOLLANDER. Gastro- 
enterology Research Laby., The Mount Sinai Hos- 
pital, New York City. Amylase, bicarbonate and 
volume responses to secretin were studied in 172 
patients without pancreatic disease, to set up cri- 
teria of normalcy. One series of data, with Secretin- 
Wyeth alone, and another series with several 
different preparations were compared with data 
published -by other investigators. Duodenal con- 
tents were collected by continuous suction through 
a double lumen gastroduodenal tube for 80 minutes 
following intravenous administration of 1.1 vu of 
secretin/kg. body weight. This collection time 
was used, rather than the shorter intervals advo- 
cated by others, because it represents the entire 
period of secretory activity in response to hormone 
stimulation. Best agreement among the various 
series was shown by the means for maximum bi- 
carbonate concentration in mEq/1.; also, the cor- 
responding coefficients of variation were least. 
Poorest agreement and greatest scatter were shown 
by the amylase data, in activity u/cc. or total no. 
v/80 min/kg. Volume data in cc/80 min. or cc/80 
min/kg. were intermediate. The following norms 
were established for future performance of this 
test with Secretin-Wyeth: maximum bicarbonate 
concentration, 92-124 mEq/1.; total volume, 2.0-4.4 
cc/80 min./kg.; total amylase secretion, 8.0-20.4 
v/80 min/kg. Bicarbonate and volume responses 
are more valuable than amylase determination, due 
partly to unknown pancreozymin content of differ- 
ent secretin preparations, and partly to alterations 
of vagal tone during the test. Nevertheless, 
amylase activity manifests sufficient statistical 
homogeneity to merit its inclusion in the study of 
pancreatic function. 

Site of action of mercurial diuretics. Joun J. 
Dueean (by invitation) and Rosert F. Prrrs. 
Dept. of Physiology, Syracuse Univ. College of 
Medicine, Syracuse, N. Y. Two lines of evidence 
indicate that organic mercurial diuretics block 
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distal tubular absorption of sodium. 1) When saline — 
is infused into normal dogs at such a rate that 800 
to 1200 wEq. of sodium are excreted per min., the 
intravenous administration of 60 mg. Hg as mercu- 
hydrin, increases sodium excretion to 2000 pEq./ 
min. Doubling the dose to 120 mg. Hg increases 
sodium excretion to 2400 to 2500 uwEq/min. Quad- 
rupling the dose to 240 mg. does not increase it 
further. The administration of BAL returns excre- 
tion to the control range. It is apparent that mercu- 
hydrin can block the absorption of a maximum of 
1500 wEq. of sodium per min., a quantity roughly 
equal to 15% of that absorbed during the control 
periods and after BAL. This finding is consonant 
with the view that 80 to 85% of the sodium which 
is absorbed is absorbed in the proximal tubule 
(not mercurial-sensitive), and 15 to 20% in the 
distal tubule (mercurial-sensitive). 2) The ad- 
ministration of 45 mg. Hg as salyrgan to a normal 
dog increases sodium excretion some 800 nEq/min. 
The infusion of 500 mu. of pitressin per hour in- 
creases excretion to a variable degree, i.e. from 200 
to 500 wEq/min. The addition of salyrgan during 
pitressin naturesis increases sodium excretion only 
to the level attained with salyrgan alone. Ap- 
parently, pitressin and salyrgan block sodium 
absorption at the same site, presumably in the dis- 
tal segment. 

Effect of l-arterenol on the peripheral circula- 
tion in man. D. DuNncaNnson (by invitation), T. 
Srewakrt (by invitation) and O. G. EpHotm. Univ. 
of Western Ontario, Ontario, Canada. Forearm and 
hand blood flow were measured together with blood 
pressure and a continuous recording of heart rate 
with a cardiotachometer. L-Arterenol HCl. (nor- 
adrenaline) was injected intravenously with a con- 
stant infusion apparatus, at a rate of 2, 5 and 10 
yvg/min. for 5 minutes in each instance. The forearm 
blood flow showed no change with 2 ywg/min. but 
with 5 or 10 uwg/min. the blood flow showed a slight 
reduction in flow at a time when both systolic and 
diastolic blood pressure were raised. Hand blood 
flow showed a marked and consistent decrease with 
5 or 10 ug/min. In most cases 2 ug/min. had no defi- 
nite effect. The heart rate slowed consistently with 
infusions at the rate of 5 or 10 ug/min. In a few in- 
stances 2 ug. L-Arterenol also produced a definite 
slowing. 

Relation of the adrenal and spleen in regulation 
of the leucocyte picture of the rat. ABRAHAM DuRY 
and Hasres Baccuus (by invitation). Dept. of 
Physiology, George Washington Univ. School of 
Medicine, Washington, D. C. The relation of the 
adrenal and the spleen as a factor in the regulation 
of the total white cell count, and the absolute num- 
ber of circulating lymphocytes, neutrophiles, and 
eosinophiles was investigated by determining 
whether statistical differences existed in groups 
of rats before and after adrenalectomy, spleenec- 
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tomy, adrenalectomy-spleenectomy, and sham 
operations as regards these leucocytes. A similar 
procedure was followed in these categories of oper- 
ated groups of rats to determine the effect of adren- 
aline on the components of the leucocyte picture. 
It was found that the total white cell count was 
significantly increased only following spleenectomy 
or following adrenaline treatment of the adrenalec- 
tomized rat. None of the operative procedures 
altered the absolute number of lymphocytes; but 
these cells could be significantly depressed follow- 
ing adrenaline treatment only when both the 
adrenal and the spleen were in situ. The neutro- 
philes were significantly increased following either 
adrenalectomy or spleenectomy but were unaf- 
fected by adrenalectomy-spleenectomy. Following 
adrenaline treatment, the absolute number of neu- 
trophiles was not significantly increased only in the 
spleenectomized group of rats. The number of eo- 
sinophiles was found to exhibit great variability 
from group to group of normal rats, but the evi- 
dence was clear that both the adrenal and the 
spleen were required if a significant depression in 
the circulating eosinophiles were to follow adrenal- 
ine treatment. 

Arterial and venous potassium levels in man. D. 
P. Ear.e, S. J. Farser (by invitation) and J. D. 
ALEXANDER (by invitation). Dept. of Medicine, 
New York Univ. College of Medicine, New York 
City. When proper precautions were observed the 
normal resting venous plasma potassium level in 
man was found to be approximately 0.5 mEq/l. less 
than generally reported. Blood was drawn into oiled 
syringes, transferred to tubes containing dried 
heparin and centrifuged immediately. Results were 
not affected by the use of a tourniquet to assist in 
obtaining blood, but muscular activity in the ex- 
tremity raised the plasma K level. Hemolysis and 
allowing the cells to remain in contact with the 
plasma more than 10 minutes caused an increase in 
the plasma K level. At rest, arterial and venous 
plasma usually contain the same amount of K al- 
though at times there was more in the venous sam- 
ple. Muscular activity raised the plasma K acutely 
and venous plasma from the extremity contained 
more K than the arterial. During intravenous infu- 
sions of glucose, venous plasma also contained more 
K than arterial, a difference which persisted follow- 
ing insulin in spite of a fall in both venous and ar- 
terial plasma K levels. 

Measurement of cold and warmth thresholds of 
subjects exposed to environments from 18°C. to 
38°C. FRANKLIN G. ExsauGu, Jr. and Rupoir 
THAUER (introduced by EucENE F. Du Bots). New 
York Hospital and the Depts. of Medicine and 
Physiology, Cornell Univ. Medical College, New 
York, N. Y., Using Hardy’s radiation method, 
cold and warmth thresholds were measured on the 
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forehead and trunk of subjects exposed to environ- 
mental temperatures from 15°C. to 38°C. Subjects 
were nude and to allow for adaptation remained for 
2 to 3 hours at the same temperature and experi- 
mental conditions while measurements were made. 
The wall temperatures were not significantly differ- 
ent from the air temperatures. The cold thresholds 
remained at a mean value of 27 10-5 cal/sec/cem?. in 
air temperatures of 15°C. to 25°C., but increased 
with the air temperature from 25°C. until at 38°C. 
the cold threshold (67 cal/sec/cm?.) was more than 
twice that of the cooler environments. By contrast, 
the warmth thresholds remained at the mean value 
of 30 10-5 cal/sec/cm?. throughout the range of air 
temperatures studied. This rise in the cold thresh- 
olds could not be explained by a change in the skin 
temperatures because at temperatures below 25°C. 
the cold threshold remained constant while the skin 
temperature gradually increased with the air tem- 
perature. However, the plot of room temperature 
against cold thresholds closely followed the curves 
of increasing peripheral blood flow with tempera- 
ture published by Hardy and Soderstrom. Thus, it 
is possible that hyperemia of the skin increases the 
threshold of cold sensation but has no effect on the 
threshold of warmth sensation. 

Effects of over and underperfusion upon coro- 
nary arterial blood flow. R. Ecket (by invitation), 
R. W. Ecxsrern, M. Srroup (by invitation), and 
W. H. Prircuarp (by invitation). Western Reserve 
Univ., Dept. of Medicine, Cleveland, Ohio. If the 
size of the coronary vascular bed and its resistance 
to blood flow depends upon the oxygen supply and 
demand, it should be possible to show resistance 
changes when the vessels are perfused at various 
pressures with cardiac work constant. With a spe- 
cial perfusion apparatus the left descendens, or left 
circumflex or total left coronary arteries of anesthe- 
tized, heparinized, open-chest dogs were perfused 
with blood at various pressures which were sud- 
denly changed. Aortic and perfusion pressures were 
measured with Gregg manometers and coronary in- 
flow with a Shipley recording rotometer or a Gregg 
and Green differential flow manometer. In some 
cases, when the total left coronary artery was per- 
fused, sinus outflow was also measured with a sec- 
ond rotometer. The resulting flows show a rapid 
marked increase in vascular resistance within a few 
seconds following perfusion at pressures above 
aortic. Likewise, when perfused at pressures below 
aortic, there is a marked sudden reduction in vascu- 
lar resistance. Since these changes, although slight- 
ly delayed, occur also in coronary sinus outflow, it 
is believed that they represent automatic changes 
in vascular resistance which serve to meet the 
metabolic demands of the myocardium. 

Response of coronary blood flow following stim- 
ulation of cardiac accelerator nerves. R. W. Eck- 
stein, M. Srrovup (by invitation), CHarues V. 
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Dow in¢ (by invitation), RoBertr Ecket (by invi- 
tation), and W. H. Prircuarp (by invitation). 
Western Reserve Univ., Dept. of Medicine, Cleve- 
land, Ohio. In the anesthetized, open chest and 
heparinized dog cardiac output, coronary artery in- 
flow or coronary sinus outflow, and aortic blood 
pressure were measured before and after stimula- 
tion of the left cardiac accelerator nerves. The 
blood pressure was recorded with a Gregg optical 
manometer. The coronary flow was measured with 
a Shipley recording rotometer. Cardiac output was 
measured with a large Shipley recording rotometer 
placed in the thoracic aorta prior to ligation of the 
major proximal aortic branches. Cardiac output 
was varied and controlled by inflating a balloon in 
the left auricle. Control and experimental A-V dif- 
ferences between arterial and coronary sinus blood 
were determined. 

Stimulation of the accelerator nerves produces an 
increase in vigor of contraction, cardiac output, 
cardiac work, coronary blood flow, and oxygen con- 
sumption. Simultaneous nerve stimulation and in- 
flation of the left auricular balloon to reduce ex- 
ternal cardiac work to below the control value is 
likewise followed by increased vigor of contraction, 
increased coronary flow, and increased oxygen con- 
sumption. Therefore it is suggested that the adren- 
aline-like substance released by nerve stimulation 
markedly increases myocardial O2 consumption and 
reduces cardiac efficiency. Although direct effect of 
nerve stimulation upon coronary vessels must be 
considered, we have no evidence of increases in 
coronary flow in the absence of rising O2 consump- 
tion. 

Effects of x-radiation on water and electrolyte 
metabolism in the rat. ABRAHAM EDELMANN. Biol- 
ogy Dept., Brookhaven National Laby., Upton, L. 
I., N. Y. The intakes of distilled water, 1% NaCl 
solution, and food and the excretion of urinary Na, 
K, Cl and water by male albino rats were deter- 
mined daily previous to and following exposures to 
100, 250, 500, 800 and 1000 rk of x-rays. Polydipsia 
and polyuria occurred during the first and fifth 24 
hour period following radiation. The urinary excre- 
tions of Na, K, and Cl were increased at these 
times. Following doses of 500 R or more there is a 
telative and absolute decrease in intake of the salt 
solution. This is a monophasic response reaching its 
nhinimum at about 3 days. The salt solution intake 
teturns to previous levels at 5 days. After doses of 
100 or 250 R, the 1% NaCl solution intake follows 
the biphasic curve of water intake. Food intake de- 
treased for 2 days following radiation and then 
teturned to normal in about 2 days. Body weight 
thanges paralleled the food consumption. 

Responses to vagal stimulation during hyper- 
thermia. H. E. Epersrrom (introduced by A. B. 

Hertzman). Dept. of Physiology, St. Louis Univ. 
School of Medicine, St. Lowis, Mo. Dogs under anes- 
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thesia were heated to the lethal point by means of 
lamps. During the rise in body temperature the 
peripheral ends of the cut vagi were stimulated and 
electrocardiograms and optical recordings of blood 
pressure taken. The period of cardiac arrest due to 
vagal stimulation was reduced from several seconds 
at normal temperatures to a fraction of a second 
when rectal temperatures approached 45°C. The 
fall in systolic blood pressure induced by vagus 
stimulation was relatively smaller at high body 
temperatures. ‘Vagus escape’ was observed at all 
temperatures, but at 44-45°C. the rate of escape 
beats was about 3 times greater than those occur- 
ring during the same stimulation at normal body 
temperatures. Stronger stimuli gave similar results. 
In EKG tracings escape beats were characterized 
by absence of P waves when the right vagus was 
stimulated. Beats recorded during left vagus stimu- 
lation were more like the normal pattern. Bizarre 
and irregular QRST complexes were common in 
beats occurring during stimulation of the vagi at 
any temperature. 

Effect of haemorrhage on forearm blood flow 
and heart rate in man. O. G. Epuoim. Dept. of 
Physiology, Univ. of Western Ontario, London, On- 
tario, Canada. Sixteen normal subjects were bled 
from 250-1300 cc. The withdrawn blood was retrans- 
fused approximately 4 hours later. Forearm blood 
flow was measured with a plethysmograph, and 
graphic records were obtained throughout the ex- 
periments with a cardiotachometer. During the 
period of haemorrhage, which lasted up to 30 min- 
utes, there was no evidence of a diminished forearm 
blood flow except in one case whose control flows 
were high. In the 7 subjects who fainted, the usual 
vaso-dilatation occurred during the faint. Follow- 
ing the haemorrhage, in 9 non-fainters the forearm 
blood flow remained close to the control level for 
periods up to 4 hours. In 3 subjects, the blood flow 
diminished significantly below control values, but 
only during a period when the mean blood pressure 
was reduced. In the 6 subjects who fainted, the 
forearm blood flow remained at substantially con- 
trol levels in 4 subjects. In 2 subjects the mean 
blood pressure was reduced throughout the period 
of the experiment and the forearm flow was like- 
wise diminished. It was considered that these ex- 
periments indicated that the muscle blood vessels 
do not constrict to a significant extent after hae- 
morrhage, and that there is no marked difference in 
this respect between fainters and non-fainters. 

Effects of certain physical factors on the in vitro 
gastric secretion of the dog. Carotyn Trow- 
BRIDGE Epwarps and Lesiiz E. Epwarps (intro- 
duced by Rosert W. Ramsey). Dept. of Physiology 
and Pharmacology, Medical College of Virginia, 
Richmond, Va. The method, previously reported, 
for in vitro gastric secretion has been improved and 
standardized, using the mucosa of the dog. Dissec- 
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tion techniques and a method for pressure control 
are described by which it is possible to obtain more 
consistent data. It has been shown that secretion 
can take place in one direction only as reversal of 
the membrane results in complete failure of secre- 
tion. This method has been used to show the effects 
of temperature on the secretion rate. 

Acid secretion by gastric mucosa of the bull frog 
in vitro. Lestiz E. Epwarps and Caro.tyn Trow- 
BRIDGE EpWaArbDs (introduced by Rosert W. Ram- 
sEY). Dept. of Physiology, Medical College of Vir- 
ginia, Richmond, Va. Using the method for 
securing pure gastric secretion in vitro previously 
reported by the authors (Federation Proc., 1948), 
acid secretion by the mucosa of the bull frog (Rana 
catesbeiana) has been obtained. pH values (as low 
as 1.5), free acid and total acid concentrations and 
titration curves are comparable to those for mam- 
malian gastric juice. After an initial delay of about 
1 hour, secretion with a pu of less than 2 can be ob- 
tained continuously for approximately 3 hours. 

. Subsequently the px gradually rises while the vol- 
“ume of secretion increases. Total chloride deter- 
minations indicate the presence of neutral 


chlorides as well as HCl. 

Comparison of intracardiac and intravascular 
temperatures with rectal temperature. Lupwia W. 
Ercuna, ApotpH R. BerGer and BertHa RADER 


(introduced by Davip P. Ear.e, Jr.). Dept. of 
Medicine, New York Univ. College of Medicine, 
New York, N. Y. Inastudy of the thermal gradients 
and deep tissue temperatures of 12 afebrile patients, 
thermocouples were introduced into the rectum, 
into the femoral artery and vein, and, by catheter- 
ization, into the right heart, pulmonary artery, 
superior and inferior venae cavae and the hepatic, 
subclavian and internal jugular veins. The data are 
presented as differences between the temperature 
of each intravascular site and the rectal tempera- 
ture. Within the pulmonary artery, right ventricle, 
right atrium and femoral artery the temperatures 
usually were identical and averaged slightly less 
(0.2°C.) than the rectal temperature. This differ- 
ence, though small, was consistent and in 10 of 12 
comparisons the intravascular values fell below the 
rectal values by 0.13°C. to 0.34°C. Within the 
superior vena cava the temperature was lower than 
in the right heart, and in the subclavian vein its 
average value was 0.48°C. below rectal tempera- 
ture. Within the inferior vena cava the tempera- 
tures were variable and their average approximated 
closely that of the right heart. The temperatures 
deep in the hepatic vein and high in the internal 
jugular vein were considerably above the values in 
the veins into which these vessels drain and these 
hepatic and internal jugular vein temperatures 
equalled the rectal temperature. The data demon- 
strate the thermal gradients within parts of the 
vascular tree, indicate sites (liver, brain) of in- 
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creased heat formation at rest, and suggest that 
femoral arterial temperature is perhaps a more de- 
sirable index of ‘mixed’ deep tissue temperature 
than the usually accepted rectal temperature. 
Photo-electric measurements of the arterial O, 
saturation dynamics in man for study of cardio- 
pulmonary function. J. O. Exam (by invitation), J. 
L. Enrenuart (by invitation), W. N. Exam, Jr. 
(by invitation), and H. L. Wurre. Laby. of Applied 
Thoracic Physiology (Surgery) and Dept. of Physi- 
ology, Washington Univ. School of Medicine, St. 
Louis, Mo. Evidence favoring the use of histamine 
iontophoresis of the ear lobe for oximetry technique 
suggested a re-evaluation of the saturation re- 
sponses currently employed in the assay of cardio- 
pulmonary function. Observations were made with 
the ear spectrophotometer and several experi- 
mental oximeters on the histamine flushed ear lobe 
and the heated pinna of normal subjects. The lung- 
to-ear circulation time measured from the inspira- 
tion of helium to,the initial saturation decrease 
averaged 4.1 seconds when the histaminized lobe 
was used and 5.2 seconds when the heated pinna 
was used. Ear-to-ear circulation time measured 
from the initial saturation decrease with a single 
inspiration of helium to the secondary decrease 
after recirculation averaged 21 seconds with the 
histaminized lobe and 24 seconds with the heated 
pinna or lobe. The rate of saturation increase when 
subjects changed from air to oxygen was found to 
be significantly greater when the histaminized lobe 
was employed. In these measurements the period 
required for maximal saturation increase (satura- 
tion time) ranged from 15 to 30 seconds when deter- 
mined from the histaminized lobe depending upon 
the minute respiratory volume. Using the heated 
pinna the saturation times ranged from 73 to 148 
seconds in agreement with the Millikan data re- 
ported by others. The histaminized lobe technique 
provided significant saturation deflections within 
4 to 7 seconds when hyperventilation, breath hold- 
ing, and single inspirations of oxygen or nitrogen 
(interspersed during quiet air breathing) were per- 
formed. The technique using the histaminized ear 


lobe affords information more representative of ar- | 


terial dynamics than does the conventional Milli- 
kan procedure. 

Blood coagulation studies in relation to men- 
struation and menorrhagia. Ricnharp M. Exc- 
HAMMER (by invitation), Burron J. GROssMAN (by 
invitation), Peter V. MovuLper (by invitation), 
Artuur K. Korr (by invitation) and J. GARROTT 
ALLEN. Dept. of Surgery, Univ. of Chicago, Chicago, 
Ill. A series of 183 coagulation studies were made 
on 52 women during their menstrual cycles. Sixteen 
women were considered normal in reference to men- 
struation, and 36 suffered from menorrhagia. with- 
out apparent cause. The studies included the whole 
blood clotting time, prothrombin time, protamine 
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titration, platelet count, and observation for gross 
evidence of lysis. In the menorrhagic group, during 
menstruation, 82% showed a mild to moderate 
thrombocytopenia (29% with less than 100,000/ 
mm), 35 of 36 showed a prolonged whole blood clot- 
ting time, and 35 of 36 had an increased protamine 
titration. The intermenstrual studies on these 
women showed thrombocytopenia in 46% (8% be- 
low 100,000), 15 of the 36 had a prolonged whole 
blood clotting time, and 14 of 36 had an increased 
protamine titration. All patients had prothrombin 
values of 80% or better except two who had 72% 
and 76%. During menstruation 46% of the normal 
controls showed a mild thrombocytopenia. Nine 
showed slightly prolonged clotting times, and 5 of 
16 had increased protamine titrations. Between 
menstrual periods 21% of the controls had mild 
thrombocytopenia. Six of the 16 had increased 
whole blood clotting times and 5 had abnormal pro- 
tamine titrations. Evaluation of the extent of 
bleeding was made from careful clinical histories. 
Menstrual pads were not collected and analyzed for 
hemoglobin content. 

Blood changes associated with cold diuresis. 
Jouan W. Extor, RicHarp A. BapErRand Davin E. 
Bass (introduced by H. 8. Bre.pvina). Quarter- 
master Corps, Climatic Research Laby., Lawrence, 
Mass. Blood changes associated with cold diuresis 
were studied in conjunction with experiments on the 
renal and hormonal mechanisms of cold diuresis. 
The order of successive 24-hour exposures to 27°C. 
and to 15°C. was alternated between men and in 
each man from day to day. In 23 experiments 
plasma proteins rose an average of 0.5 gm/100 cc., 
and the hematocrit rose 2.9% in the cold; in 12 ex- 
periments the corrected erythrocyte sedimentation 
rate rose 76% in the cold. In the experiments in 
which a warm exposure followed the cold these 
values fell an average of 0.5 gm/100 cc., 1.8% and 
41% respectively. In 18 experiments on 5 men, the 
average increase in urine output in the cold over 
output in the warm was 287 cc, which corresponded 
to an accompanying average plasma loss of 277 cc as 
as calculated from increases in plasma proteins and 


ar- @ hematocrit and an estimated plasma volume of 50 


cc/kg. However, a series of 15 experiments in which 
cold diuresis was largely or completely abolished by 
small doses of pitressin, but plasma proteins rose 
0.4 gm/100 cc. and hematocrit rose 2.6%, indicates 
that there is no direct connection between changes 
in urine output and plasma volume in the cold. 
Further indication is supplied by considerable in- 
dividual variations, well outside the error of the 
methods, between increased urine output and cal- 
culated plasma volume loss. Plasma chloride levels 
showed no significant change during cold diuresis, 
despite the fact that in 11 experiments average total 
chloride output in the cold was 2330 mg., compared 
to 1279 mg. in the warm. 
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Non-utilization of mannitol in uremic patients 
J. Russevt Evxinton. Dept. of Internal Medicine 
Yale Univ. School of Medicine, New Haven, Conn. 
Although 100% recoveries of mannitol in urine have 
been reported (Elkinton, J. Clin. Invest. 26: 1088, 
1947; Clark and Barker, Proc. Soc. Exp. Biol. & 
Med. 69: 152, 1948), evidence has been presented 
for utilization or clearance from plasma by non- 
renal excretory routes (Berger et al., Proc. Soc. 
Exp. Biol. & Med. 66: 62, 1947; Dominguez et al., 
J. Lab. Clin. Med. 32: 1192, 1947). In 4 uremic pa- 
tients given 25.45 gm. of mannitol intravenously, 
little evidence of mannitol utilization was found for 
periods of 6 hours to 3 days. Mannitol utilized was 
calculated as the difference between the mannitol 
retained and the product of the conc. in serum 
water x the original mannitol space corrected for 
changes in chloride conc. and balance. In patients 
2 and 4 (anuric) utilization was less than the ana- 
lytical error, and in patients / and 3 was less than 
12% of the non-renal excretory clearance rate of 21 
ec/min. calculated by Dominguez et al. Masking of 
utilisation by an identical rise in serum blank, or 
failure of diseased kidneys to metabolize mannitol 
are alternative explanations. 
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Alterations in reflex muscular contractions in- 
duced by positive intrapulmonic pressure. LEon- 
ARD H. ELWELL (by invitation) and Joun W. Brean. 
Dept. of Physiology, Univ. of Michigan, Ann Ar- 
bor, Mich. The knee-jerks of young adult men, elici- 
ted by constant stimulation at 4-second intervals 
by a Lombard hammer, were recorded kymographi- 
cally, together with spirometer tracing, thoracic 
and abdominal movements, and changes in blood 
oxygenation as determined by oximeter applied to 
the ear. Positive intrapulmonic pressure (20 cm. 
H.0) was applied through a rebreathing tank filled 
with room air and provided with soda lime canister 
and a pressure spirometer. Positive pressure was 
maintained for periods of about 3 to 7 minutes dura- 
tion. Gentle application of pressure caused an im- 
mediate augmentation of the knee-jerk which 
persisted throughout the period of increased pres- 
sure ; in several experiments the knee-jerk became 
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pendular in character. Respiratory minute volume 
was increased by a deepening and slowing of breath- 
ing; in some subjects frequency as well as depth 
was increased. The thorax was expanded in both its 
inspiratory and expiratory positions ; in some cases 
the maximum inspiratory position was attained 
after several respiratory cycles rather than im- 
mediately. Thoracic respiratory movements were 
augmented. Changes in the abdominal region were 
in general similar to, but much less pronounced 
than, those of the thorax, except for a few cases 
where the abdominal circumference decreased 
rather than increased with positive pressure appli- 
cation. Changes in oximeter readings were so small 
as to be considered of little or no significance as 
causative factors in the reflex changes. All these 
effects were rapidly reversed on return to normal 
intrapulmonic pressure. 

Separation of natural estrogens by counter- 
current distribution. Lewis L. EnceEu (by invita- 
tion), Witson R. SLAUNWHITE, JR. (by invitation), 
PRISCILLA CARTER (by invitation) and Ira T. 
NatHANSON. Medical Labys. of the Collis P. Hunt- 
ington Memorial Hospital of Harvard Univ. at the 
Massachusetts General Hospital, and Dept. of Bio- 
logical Chemistry, Harvard Medical School, Boston, 
Mass. Separation of the naturally occurring estro- 
gens and in particular the separation of estrone 
from estradiol are difficult procedures. The devel- 
opment of the countercurrent distribution tech- 
nique for the separation of closely related 
substances promised to aid in the simplification of 
this problem. Solvent Systems consisting of ternary 
and quarternary mixtures were found in which a 
satisfactory spread of the partition coefficients of 
estrone, estradiol and estriol may be obtained. This 
makes possible a separation of the three urinary 
estrogens using a 24-plate distribution in the Craig 
countercurrent distribution apparatus. Other sol- 
vent systems were devised in which the partition 
coefficient of any one of the three compounds was 
nearly unity, thus placing the material in the opti- 
mum region for the detection of impurities. The 
partition coefficients of the three estrogens have 
been measured in the solvent systems employed in 
the isolation of the phenolic fraction from acid 
hydrolyzed urine. For these studies a fluorometric 
method based upon the procedures of Jailer and 
Bates has been used. With a Coleman Model 12-A 
Electronic Photofluorometer and a filter system 
consisting of a 436 my incident light filter and a 525 
muy interference filter for the emitted light, a full 
scale deflection of the instrument is obtained with 
0.26 ug. of estrone, 0.36 ug. of estriol and 0.50 ug. of 
estradiol. The reaction is carried out by heating the 
estrogen in 1 ml. of 90% sulfuric acid and diluting 
with 65% sulfuric acid. An accuracy of +10% is 
obtained. 

The hepatic venous circulation with special ref- 


Volume 8 


erence to the sphincter mechanism. H. E. Essex 
and W. D. Tuomas (by invitation). The Mayo 
Foundation, Rochester, Minn. The existence of a 
sphincteric or throttle mechanism in the hepatic 
circulation of the dog has long been recognized. 
Mautner and Pick believed the mechanism resided 
in the smaller hepatic veins. Bauer, Dale et al held 
that it consisted of muscle rings in the hepatic 
veins near their confluence with the vena cava. The 
latter view has gained wide acceptance. A series of 
experiments made in this laboratory by Grana, 
Essex and Mann has shown that intact dogs are 
killed by intravenous doses of extracts of Ascaris 
suum that have little if any effect on a hepatecto- 
mized dog. It was also shown that the flow of blood 
through an isolated liver was arrested or markedly 
reduced by injections of such extracts into the por- 
tal vein. Casts made by injections of vinyl acetate 
into the hepatic blood vessels have shown that 
intravenous injections of extracts of Ascaris, his- 
tamine digitoxin, horse serum into sensitized ani- 
mals (anaphylactic shock) and occlusion of the 
hepatic artery for two hours cause intense spasm of 
the hepatic veins giving a cork-screw or spiral ap- 
pearance, particularly to the casts of the smaller 
vessels. 

In a series of exploratory experiments similar 
spasm of the hepatic veins has been produced in 
some but not all the cats injected and also in white 
rats. The data are insufficient to warrant drawings 
final conclusion concerning this question except in 
the dog. In contrast with what occurred in the 
hepatic venous system the portal venous system 
shows marked engorgement. 

Cholinergic nature of the vestibular receptor 
mechanism: forced circling movements. C. F. 
Essie (by invitation), J. L. Hampson (by invita- 
tion), P. D. Bates (by invitation) and H. E. His- 
wicH. Medical Division, Army Chemical Center, 
Maryland. Freedman and Himwich observed that 
the intracarotid injection of di-isopropyl fluoro- 
phosphate (DFP) produced righting movements in 
rabbits: the head turned away from the injected 
side and forced circling movements also in an ad- 
versive direction ensued while the homolateral 
pupil became miotic. Subsequent work revealed, 
that the intracarotid injection of appropriate doses 
of freshly prepared DFP in normal saline under 
local procaine anesthesia, produced similar results 
in other species : guinea pigs, dogs, cats, and mon- 
keys. Preliminary experiments indicate that the 
internal ear must be intact for the altered head 
posture and forced circling to occur, for labyrin- 
thectomized rabbits failed to show the character- 
istic response following the injection of DFP on the 
labyrinthectomized side. A rabbit with unilateral 
section of the eighth nerve and a similarly prepared 
cat failed to exhibit the characteristic responses t0 
DFP. Extirpation of the cerebral cortex on the it- 
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jected side did not prevent the syndrome if the 
vestibular apparatus was intact. The mechanism of 
vestibular stimulation is indicated by the drug used 
to produce the turning seizures for DFP is a power- 
ful anticholinesterase agent which facilitates the 
accumulation of acetylcholine. Atropine and sco- 
polamine which shield the organism from an excess 
of acetylcholine corrected the abnormal posture 
and stopped the forced circling movements. 

Experimental production of femoral fractures. 
F. Gaynor Evans, Hersert E. PEpERSEN, JOHN 
F. Hayes, and Hersert R. Lissner (introduced 
by M. Mason Guest). Dept. of Anatomy and 
Engineering Mechanics, Wayne University, Detroit, 
Mich. Sixteen experiments were performed on 13 
femora of white males and 3 of Negro females rang- 
ing in age from 45 to 85 years. ‘Stresscoat’ deforma- 
tion patterns, with a lacquer sensitivity of 0.00125 
inches per inch, and fractures resulted from static 
torsion loading, loading of the greater trochanter 
and cross-bending loading of the center of the shaft. 
Torsion loading produced spiral fractures of the 
shaft ; cross-bending loading gave transverse com- 
minuted fractures of the shaft; loading of the 
greater trochanter resulted in intertrochanteric, 
transverse neck, subcapital and abduction frac- 
tures of the neck and trochanteric region. In’ tro- 
chanteric loading bones from females fractured at 
i48.3 lb. (average), males at 885.6 lb. (average). 
Elevating the trochanter increased the load sup- 
ported without fracture because the effective bend- 
ing force on the shaft is decreased and the direct 
compressive force increased. Under similar test 
conditions in our small series, there was an inverse 
relation between load producing failure and age of 
the individual from whom the bones were obtained. 
Loads producing failure with torsion and cross- 
bending loading were approximately equal in mag- 
nitude and considerably less than those producing 
fracture when the greater trochanter was loaded. 
All fractures closely resemble similar types seen 
clinically. ‘Stresscoat’ deformation patterns indi- 
cated that all types, with the possible exception of 
the rare abduction fracture, resulted from failure 
of the bone under tensile stress. 

In vitro metabolism of bone marrow in Ringer- 
bicarbonate medium containing no glucose. JoHN 
D. Evans and Rosert M. Brrp (introduced by 
EucenE F. DuBots). Dept. of Physiology, Cornell 
Univ. Medical College, New York, N. Y. The aero- 
bic metabolism of rabbit’ bone marrow has been 
studied in vitro at pu 7.3 in Ringer-bicarbonate 
media containing no glucose. The rate of oxygen 
consumption under these conditions is 3.6 micro- 
liters/mg. of cell protein per hour. This is essenti- 
illy the same rate as observed when glucose has 
been added to the system. Total aerobic acid pro- 
duction is small averaging 0.4 microliters/mg/hour. 
In the absence of glucose, small amounts of lactic 
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acid appear to be consumed, averaging 1.0 micro- 
grams/mg/hour. The R.Q. averages 0.84 as com- 
pared with one of 0.95 obtained in the same system 
to which glucose has been added. The amount of 
total reducing substances in marrow under our ex- 
perimental conditions is small. Its utilization aver- 
ages 1.1 micrograms/mg/hour. Analyses for total 
amino acids and non-protein nitrogen give no evi- 
dence for protein breakdown. From these data it 
appears clear that carbohydrate and protein break- 
down are not sufficient to account for the oxygen 
consumption of marrow in a medium containing no 
glucose. It is inferred that the breakdown of fatty 
substances is primarily responsible for this oxida- 
tion. 

Lymph flow during edema formation. GrorGEe 
Fanr and Herman Koscunitzke. Minneapolis 
Gen. Hospital, Minneapolis, Minn. The rate of 
lymph flow is a very important factor in reducing 
the rate of accumulation of edema fluid when ultra- 
filtration of plasma fluid into the interstitial spaces 
is accelerated. One of the three large lymph vessels 
near the ankle of a dog was cannulated and con- 
nected to the barrel of a tuberculin syringe before 
plasmapharesis. After plasmapharesis had been 
carried on for a period of 12 hours the colloid os- 
motic pressure was 5.8 mm. Hg. The colloid osmotic 
pressure of the lymph collected from the cannula 
was 3.7 mm. Hg. Before plasmapharesis it was only 
possible to get a lymph flow out of our cannula at 
the rate of 1 cc. in 9 minutes and 25 seconds when 
passive motion of the limb was carried out. Lymph 
flow after plasmapharesis was spontaneous and the 
rate was 1.5 cc. in 15 minutes. As there were 3 large 
lymph vessels the total flow of lymph from the foot 
of the dog was 0.3 cc. per minute. The weight of the 
foot from the point of cannulation down was 246 
gm. or 1.2% of body weight. If we assume that the 
mean filtration pressure in the capillaries of the dog 
during these experiments was 22 mm. Hg. and at 
the same time assume that the tissue pressure un- 
der these conditions of edema formation was 5 mm. 
Hg. and then make use of Pappenheimer’s filtration 
constant (Pappenheimer and Soto-Rivera, Am. J. 
Physiol. 152: 480, 1948) we calculate that .5 cc. of 
fluid would have been filtered per minute in the 
hind legs of a cat whereas we find .3 cc. lymph flow. 

Resuscitation from fresh water drowning. Da vip 
C. Farner (by invitation), CLeumnt G. Martin 
(by invitation), Henry Scowerma, and A.C. Ivy. 
Dept. of Clinical Science, Univ. of Illinois College 
of Medicine, Chicago, Ill. Studies on fresh water 
drowning have been made on dogs. The first stage 
lasting 68 seconds (mean), is characterized by 
struggling. The second stage, lasting 56 seconds 
(mean) is characterized by apnea or irregular respi- 
ratory movements. The third stage starting 124 
seconds (mean) after submersion is ushered in by 
a precipitous fall in blood pressure which levels off 
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and reaches zero 259 seconds (mean) after submer- 
sion. No dogs survived after the precipitous drop in 
blood pressure occurred. Using an endpoint of 4 to 
10 seconds after the cessation of struggling, no sig- 
nificant difference in survival was noted in dogs 
with a cannulated femoral artery if they received 
no resuscitation (survived 10, died 11), manual 
artificial respiration (survived 12, died 12) or arti- 
ficial respiration with a mechanical alternating 
positive and negative pressure resuscitator (sur- 
vived 12, died 8). In dogs without femoral artery 
cannulation, no significant difference in survival 
was noted if they received no resuscitation without 
postural drainage (survived 9, died 3), no resuscita- 
tion with postural drainage (survived 10, died 2) or 
artificial respiration with the alternating positive 
and negative pressure resuscitator (survived 4, 
died 2). Regardless of the measures employed, dogs 
having little or no staining of the lungs with 
methylene blue (added to the water used in drown- 
ing) survived, while those having dense staining 
died. About one-half of those dogs with moderate 
staining died. We interpret these results as indi- 
cating that mechanisms other than simple asphyxia 
play a role in drowning. 

Oximeter measurements in pulmonary and car- 
diac disease. J. K. W. Fercuson, D. M. Finuay- 
son and I. M. Hiurarp. Dept. of Pharmacology, 
Univ. of Toronto, and the Toronto Western Hospi- 
tal, Toronto, Canada. Three measurements were in- 
vestigated : 1) the difference in oximeter readings 
breathing air and breathing oxygen (A-O diff.) ; 2) 
the time for the oximeter reading to change } way 
to its final reading on changing from oxygen to air 
(4 R time) ; 3) the effect of exercise on the oximeter 
reading. The following groups of subjects were ex- 
amined: a) 41 normals; b) 7 congenital heart cases ; 
and then a group of miscellaneous pulmonary afflic- 
tions excluding tuberculosis and detectable cardiac 
disease, subdivided as follows: c) 20 lobectomies 
and pneumonectomies ; d) 28 others showing no fall 
in O? saturation (less than 1%) on exercise; e) 27 
others showing more than 1% fall in O2 saturation 
on exercise. Group e included the most dyspneic. 
Out of 20 in group c, 12 had a fall in O2 saturation on 
exercise. Average values for A—-O diff. + S.E. were 
as follows for each group: a) 4.0 + 0.17; b) 4.9 
+ 0.24; c)3.17 + 0.29; d) 3.86 + 0.24; e) 4.94 + 0.38. 
For 4 R time (in minutes) values were: a) 1.7 
+ 0.07; b) 0.9 + 0.04; c) 1.88 + 0.22; d) 2.82 + 0.28; 
e) 3.31 + 0.23. Group b had the greatest fall in O2 
saturation on exercise (8-22%, av. 13.8%). Group 
c illustrates well the difference between pulmonary 
reserve and pulmonary ‘efficiency.’ Reserve is low, 
particularly in those who show a fall in O2 satura- 
tion on exercise, while ‘efficiency’ is high in the 
same group, as shown by the low A-O diff. and short 
+R time. 

Significance of activation of prothrombin in 
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serum. JoHN H. Fereuson. Dept. of Physiology, 
Univ. of North Carolina, Chapel Hill, N. C. In 
spontaneous clotting of blood a variable and often 
considerable amount of prothrombin escapes con- 
version and persists, unlike the activated thrombin 
which is lost by the antithrombic mechanisms. In 
the presence of the suboptimal calcium content of 
serum, successive additions of optimal thrombo- 
plastin (brain extract) each activate some residual 
prothrombin to thrombin, which gradually dis- 
appears. The incomplete activations are proved by 
the repeated enhancement of coagulant activity, 
without exhausting the prothrombin even after 6 
or more thromboplastin additions. However, if opti- 
mal Ca is added, complete exhaustion of prothrom- 
bin occurs after only 2 or 3 thromboplastin treat- 
ments. That more than one thromboplastin addition 
was found necessary suggests some ‘antithrombo- 
plastic’ activity of serum. The substrate for meas- 
uring thrombic activity in the above experiments) 
was tested prothrombin-free (BaSQ,-adsorbed 
fibrinogen. If a prothrombin-containing fibrinogen 
or plasma was used as substrate, an additional 
thrombin formation occurred which could be fully 
accounted for (as shown by control tests, minus 
serum) by transfer of Ca and thromboplastin in the 
serum activation mixture. Tests with suboptimal 
(1.2 mm) CaCl, were particularly significant since 
the extra thrombin from the substrate, in this case, 
was minimal. BaSO,-adsorbed serum (prothrom- 
bin-free) yielded no thrombin on treatment with 
Ca and thromboplastin (tests on prothrombin-free 
fibrinogen). With its natural suboptimal Ca and 
optimal added thromboplastin, this serum had no 
influence on the weak thrombin formation in pro- 
thrombin-containing substrates. 

Tissue respiration in the polar cod (Boreogadus 
saida) as a function of temperature. JoHN FIELD 
and C. N. Petss (by invitation). 0. N. R. Arctic 
Research Laby., Point Barrow, Alaska and Dept. of 
Physiology, Stanford Univ., Calif. The polar cod 
found off the north coast of Alaska is active at en- 
vironmental temperatures as low as —1.5°C. At 
such temperatures many temperate zone poikilo- 
therms are in cold narcosis. The present study was 
designed to throw some light on the metabolic fac- 
tors which must underlie the capacity for func- 
tional activity at these very low temperatures. 
Brain and liver were removed from over 100 polar 
cod of similar body size by the moist cold box tech- 
nique. Measurements of the Qo, of whole brain 
mince and of liver slices were made at 0°, 5°, 10°, 
15°, 20° and 25°C. by the Warburg method. For each 
organ the log Qo,-Centigrade temperature curve 
was approximately rectilinear over the range 
tested. Moreover the slopes of the curves were 
nearly the same. Comparison of the log Qo,-Centi- 
grade temperature curve for polar cod brain witha 
similar curve for black bass brain mince (Hurd 
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salmoides, habitat temperature about 18°C.) estab- 
lished the following differences between these arc- 
tic and temperate zone forms. /) At each tempera- 
ture the Qo, of polar cod brain was several times 
greater than that of black bass brain. 2) The log 
Qo.-Centigrade temperature curve for bass brain 
showed a change in slope at 10°C., below this the 
slope was steeper (increase in Qi); whereas the 
corresponding curve for polar cod had a constant 
slope from 0° to 25°C. Both these differences as ex- 
hibited in the polar cod brain curve are advantage- 
ous in arctic adaptation. 

Blood production and iron reserves in man. 
SruartT Fincu, Donatp Haskins and CLEMENT A. 
Fincu (introduced by M. O. LEE). Dept. of Medi- 
cine, Harvard Medical School, the Medical Clinic, 
Peter Bent Brigham Hospital, Boston, Mass. Five 
normal subjects were phlebotomized at weekly in- 
tervals. During 7 weeks of bleeding, between 1 and 
1} gm. of iron were removed from each subject. 
About 800 mg. of iron were mobilized for hemo- 
globin production during this time. Measurements 
were made of the rate of blood production and of the 
various hematological changes during the period of 
bleeding and the period of recovery. Available iron 
would appear to be the limiting factor in hemato- 
poesis. Patients with large iron stores do not de- 
velop the degree of anemia shown by normal 
subjects. However, previous prolonged iron feeding 
in 2 of the subjects had no effect on their ability to 
tolerate phlebotomy. In those subjects who were 
allowed to spontaneously recover, serum iron values 
had not returned to normal in a period of 6 months. 
These studies provide information regarding the 
tate of hematopoesis in normal subjects under 
stress of phlebotomy, of the amount of available 
iron and of the time necessary to replenish the de- 
pleted iron stores. 

An anti-coagulant present in testicular extracts. 
8. Fiscu and E. J. Towsin (introduced by E. F. 
ApotpH). Dept. of Physiology, Univ. of Rochester, 
Rochester, N. Y. Some crude hyaluronidase com- 
mercial preparations from bull testes were found to 
inhibit blood coagulation. However, the anti-coagu- 
lant is not hyaluronidase but a non-dialyzable 
material precipitated by various concentrations of 
ammonium sulfate. It is inactivated by heating at 
65°C. for 10 minutes. The most potent preparation 
yet obtained, which has a very low hyaluronidase 
content, has an activity such that 5 mg. of the dia- 
lyzed and dried precipitate will produce a 13-fold 
increase in clotting time of 1 ml. of recalcified 
titrated human plasma or freshly drawn human 
blood. The anti-coagulant is not heparin, for titra- 
tion with salmine over a wide range of concentra- 
tions has no effect. Moreover, the effects of these 
substances, in themselves anti-coagulants, are 
additive to those of the testicular substance. It does 
hot act by binding calcium. It does not appear to 
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be fibrinogenolytic nor fibrinolytic. It is neither 
anti-thromhic nor anti-prothrombic, these conclu- 
sions lending further support to the contention that 
it is not heparin. It appears to delay clotting by 
acting as an antithromboplastic agent. Only one 
other such agent has been described (Tocantins). 

Electrophoretic study of the water soluble pro- 
teins of normal and atrophied muscles. E. 
FiscHer, N. J. CopeNHAVER (by invitation), B. 
GALESKI (by invitation), and K. W. Rytanp (by 
invitation). Baruch Center of Physical Medicine, 
Medical College of Virginia, Richmond, Va. Elec- 
trophoresis of the water-soluble proteins of normal 
gastrocnemii (rabbit) reveals 5 main fractions, of 
which 4 could be tentatively identified as myogen 

(43.6%), myosin 6 (24.3%), myosin « (15.1%), and 
myoalbumin (9.6%). The migration velocity at pu 
7.5 increases in the above order, and the small un- 
identified fraction has a velocity between that of 
myosin @ and myoalbumin. During denervation 
atrophy, myoalbumin increases from the beginning, 
while myogen and the myosin fractions diminish 
considerably only after a delay of 10 to 12 days. 
After 3 weeks of denervation, the myogen fraction 
and the myosin fractions are nearly halved, while 
myoalbumin is increased three to four times. After 
tenotomy, myogen decreases and myoalbumin in- 
creases within 5 to 6 days as much as after 2 weeks 
of denervation. Simultaneous denervation and ten- 
otomy changes the electrophoretic pattern con- 
siderably less than simple denervation or tenotomy. 
Enzymatic studies of the extracts confirmed that 
the combined operations damage the muscle less 
than the single operations. 

Sensibility of man to light anoxia. P. E. Fiser 
(by invitation) and L. P. Duaat. Dept. d’ Acclima- 
tation, Institut de Biologie Humaine, Univ. Laval, 
Québec, Canada. Standard and objective psycho- 
logical tests (concerning mechanical ability, space 
relations ability and survey of object visualization ) 
were used in order to establish a difference in sus- 
ceptibility to light anoxia (10,000 ft., 4 hours a 
week, 14 weeks) between 2 groups of human sub- 
jects receiving respectively, by demand valve sys- 
tem, oxygen and compressed air. The results show 
that the progress in performance from the Ist to 
the 2nd trial is significantly better for the group 
receiving oxygen with all the tests used. Confirma- 
tion using the same tests, and others, in the same 
conditions, has been obtained with 20 other 
human subjects. 

Production of constrictive pericarditis in dogs. 
A. P. Fisuman, L. H. RuBenstetn, L. W. SENNETT, 
K. Kuramoro (introduced by L. N. Katz). Cardio- 
vascular Dept., Medical Research Institute, Michael 
Reese Hospital, Chicago, Ill. Incident to the inves- 
tigation of the cardiodynamics in congestive heart 
failure in dogs, it became necessary to establish a 
consistently effective method for the production of 
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constrictive pericarditis. It was found that an enve- 
lope of polythene placed around the surface of the 
heart resulted in a rapidly progressive constrictive 
pericarditis with effusion. Within 2 weeks neither 
coronary vessels nor auriculoventricular grooves 
could be identified. The surface markings of the 
heart were completely obliterated. Within 4 to 6 
weeks, distended neck veins, hydrothorax, pul- 
monary congestion, hepatomegaly, ascites and 
peripheral edema uniformly ensued. The predomi- 
nance of any individual back-pressure manifesta- 
tion varied with the site of intra-cardiac obstruc- 
tion. The polythene did not enter into the 
inflammatory reaction and could be readily re- 
moved from between the thickened, scarred peri- 
cardial surfaces. If the polythene was not removed, 
the dogs died of constrictive pericarditis in 4 to 6 
weeks. An attempt was also made to induce peri- 
carditis in the intact animal. Thorotrast, injected 
under fluoroscopic vision, was used to outline the 
pericardial sac. Sodium morrhuate was then 
injected intra-pericardially. A sero-fibrinous peri- 
carditis, without construction, resulted. The use of 
polythene provides a simple effective method for 
the production of a rapidly progressive constrictive 
pericarditis in dogs. 

Enzymes in the grasshopper egg. LAURENCE 
RockKwELL FirzGERALD (introduced by J. H. Bo- 
DINE). Zoological Labys., State Univ. of Iowa, Iowa 
City, Iowa. The alkaline phosphatase of the devel- 
oping egg of the grasshopper, Melanoplus differenti- 
alis, is shown to be apparently formed by the serosa 
and localised in the extra-embryonic fluid. In com- 
paring this with other enzymes studied during the 
development of this same material, it is found that 
the enzymes of the grasshopper egg fall into 3 
groups: a) Enzymes apparently of maternal origin, 
including methyl butyrase and _ tributyrinase. 
These enzymes decrease in amount (or total activ- 
ity) during development. b) Enzymes which de- 
velop principally in the embryo. This group 
includes cytochrome oxidase and cholinesterase. c) 
Enzymes which appear during development, and 
which are found in extra-embryonic materials. This 
group includes alkaline phosphatase, tyrosinase, 
and catalase. The members of this last group are 
either undetectable, or barely detectable, in the 
embryo during development, but are swallowed, 
along with the extra-embryonic fluid just as the 
hatching process begins. The failure to detect these 
enzymes in the embryo does not necessarily mean 
that they play no part in development, as Haldane 
has shown, using data on saccharase, that a rela- 
tively small number of enzyme molecules may be 
sufficient for the normal functioning of a cell. 

A small plastic tubing technique for right and 
left heart catheterization. H. F. Firzpatrrick, T. 
G. ScHNABEL, JR., and L. H. PETerson (introduced 
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by H. C. Bazerr). Dept. of Physiology, Univ. of 
Pennsylvania Medical School, Philadelphia, Penna. 
By the use of small plastic tubing, cardiac catheter- 
ization can be accomplished by a simplified proce- 
dure without skin incision and without apparent 
risk of venous thrombosis. In dogs, a routine veni- 
puncture of the right external jugular is done with 
a special 18-gauge needle the lumen of which per. 
mits the passage of a small plastic catheter. The 
needle then is withdrawn. As the catheter is ad- 
vanced slowly toward the heart, continuous ink 
recordings of venous pressure gradients can be ob- 
tained with a capacitance manometer. Without 
fluoroscopic guidance satisfactory measurements of 
right auricular and ventricular pressures may be 
made. From a manifold of 3-way stopcocks, blood 
samples for analyses can be withdrawn at a rate of 
1 ml. or more per minute. Left ventricular. pres- 
sures in dogs can be obtained by an open method, 
using a long, 18-gauge, olive tipped needle which is 
introduced, via the common carotid artery, to a 
level 1 inch above the aortic valve. Through this 
needle, a small plastic catheter is advanced beyond 
valve and into left ventricle. The needle is then 
withdrawn. The characteristics of this relatively 
short and very small plastic tubing permits reliable 
recordings of pressure waves which probably are 
not inferior to those obtainable by the much larger 
and longer catheters commonly used. This method 
of right heart catheterization is being evaluated on 
man with the purpose of determining cardiac out- 
put. Simultaneous electrocardiograms are made. 
Thiocyanate and mannitol space and native 
ionic balance in acute adrenal insufficiency. JAMES 
B. FLANAGAN (by invitation) and R. R. OverMAN. 
Division of Physiology, Univ. of Tennessee College 
of Medicine, Memphis, Tenn. It has been suggested 
that the urinary loss of Na and Cl in untreated 
adrenalectomized dogs is insufficient to account for 
the total reduction of these ions in extracellular 
fluid. Similarly, it has been proposed that urinary 
water loss in this condition is insufficient to explain 
the apparent extracellular dehydration. Simultane- 
ous measurement of the volume of fluid available 
for the dilution of NaSCN and mannitol combined 
with flame photometric analyses of Na and K and 
chemical analysis of Cl in plasma and erythrocytes 
makes possible the calculation of the total amount 
of ‘extracellular’ Na and Cl in 1) normal dogs, 2) 
dogs in acute adrenal insufficiency, and 3) adrenal- 
ectomized dogs maintained on DCA. Together with 
Na, Cl and water intake and output studies, it was 
calculated that on the average, the total ‘extracellu- 
lar’ Na of adrenalectomized dogs maintained on 
DCA was 568 mm. The average total ‘extracellular’ 
Na of dogs in acute adrenal insufficiency was 347 
mm. Thus the average total reduction in ‘extra- 
cellular’ Na was 221 mm. Since the dogs showed an 
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average negative Na balance (intake minus output) 
of but 50 mM, an average of 171 mm of Na remains 
unaccounted for. Similarly the total ‘extracellular’ 
Cl averaged 433 mm in dogs maintained on DCA and 
but 273 mm in dogs in acute insufficiency. The dif- 
ference between these figures is 160 mm. However, 
the dogs showed an average negative Cl balance of 
but 79 mm, thus leaving 81 mm of Cl unaccounted 
for. 

Persistence of hypertension after removal of 
the causative ischemic kidney. Jack FLASHER (by 
invitation) and Dovucias R. Drury. Dept. of 
Physiology, School of Medicine, Univ. of Southern 
California, Los Angeles, Calif. Persistent hyper- 
tension develops in the rabbit as a result of uni- 
lateral renal ischemia. If this ischemic kidney is 
removed after the hypertension has lasted some 
time, the blood pressure does not necessarily revert 
to normal, but may continue above normal for sev- 
eral weeks. A control group of normal rabbits sub- 
jected to unilateral nephrectomy did not show any 
significant change in blood pressure after the opera- 
tion. The findings support the view that a hyper- 
tension that has lasted some time tends to be 
self-perpetuating, persisting for an appreciable 
time after the original cause has been removed. 

Comparison of heptazone (4, 4-diphenyl-6-mor- 
pholinoheptanone-3-hydrochloride) with other 
analgesic drugs. Lars FLATAKER (by invitation) 
and Cuartes A. Winter. Merck Institute for 
Therapeutic Research, Rahway, N. J. Comparisons 
have beer made between heptazone, dl-methadone, 
dl-isomethadone, and morphine, for analgesic ac- 
tivity, toxicity, analgesic tolerance, and side ef- 
fects. Heptazone, orally or parenterally, proved to 
be about twice as potent as methadone in rats, 
though of relatively short duration, but only half 
as potent as methadone in dogs. Isomethadone gave 
less consistent results than the other drugs. The 
outstanding advantage of heptazone was its low 
acute toxicity. L.D. 50 in mice (subcutaneously) 
averaged 210 mg/kg., compared with 33 mg/kg. for 
methadone. When dogs were dosed twice daily 
(heptazone 4 mg/kg., other drugs 2 mg/kg.) anal- 
gesic tolerance appeared in about a month. Side 
effects, such as narcosis, sedation and general de- 
pression, were most marked with methadone and 
morphine, much less with heptazone, and least with 
isomethadone. Nausea and vomiting occurred fre- 
quently in non-tolerant dogs given morphine, occa- 
sionally in methadone-treated dogs, but was never 
observed after heptazone or isomethadone. After 
analgesic tolerance was established, dose for all 
drugs was doubled. The increased dose was well 
tolerated by all dogs except those receiving metha- 
done. Dosing was continued for 4 months, the drugs 
withdrawn for 1 month, then a second course of in- 
jections was given. After analgesic tolerance was 
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established the second time, cross-tolerance studies 
were made. With the doses used, dogs tolerant to 
morphine were also tolerant to heptazone and iso- 
methadone, but not to methadone. Those tolerant 
to methadone or isomethadone were tolerant to all 
the other drugs. Dogs tolerant to heptazone were 
tolerant to morphine and isomethadone, but only 
partially tolerant to methadone. 

Fractional conditioning of behavior based on 
electrically induced convulsions. StePpHEN FLECK 
(by invitation) and W. Horstey Gantr. Pavlovian 
Laby., Phipps Psychiatric Clinic, Johns Hopkins 
Univ., Baltimore, Md. Three dogs were subjected 
to electric convulsions through 2 cephalic jellied 
plate electrods. Two auditory stimuli were given: 
one 15 seconds before shock (inhibitory), the other 
5 seconds before shock (excitatory). Approximately 
30 experiments/dog were made during 2 months. 
The dogs became increasingly resistant and nega- 
tivistic to the experimental situation. Specifically 
there was fighting with other dogs, hostility to- 
wards the experimenters and increased motor ac- 
tivity outside the camera. Inside in connection 
with environmental stimuli the dogs manifested ex- 
treme motor activity with struggling in the ham- 
mock and running movements, at times indistin- 
guishable from motor phenomena observed during 
and after convulsions. The animals disregarded 
injury and the movements seemed purposeless. 
Stimuli that brought on this behavior were /) the 
experimenter leaving the camera and 2) the ‘inhibi- 
tory’ stimulus. The ‘excitatory’ stimulus caused no 
specific reaction except occasional orienting re- 
sponses. The respiratory tracings often paralleled 
the motor excitement following stimuli /) and 2) 
cited above, i.e. the tracings approached the pat- 
tern seen during convulsions. Occasionally jerking 
of the hind legs occurred after these stimuli. The 
negative reaction to the ‘excitatory’ stimulus with 
preservation of the reaction to the ‘inhibitory’ 
stimuli is evidence of amnesia for the 5-second pre- 
convulsive period—comparable to the retrograde 
amnesia in patients after shock and after head in- 
juries. The conditioning of certain motor phenom- 
ena with failure to condition the total convulsive 
behavior demonstrates fractional conditioning, 
rather than complete duplication of the UR by the 
cr. 

Studies on colchicine derivatives: toxicity and 
antimitotic effect. W. FLEISCHMANN, A. GOLDIN 
(by invitation), B. GotpBeEre (by invitation), L. 
G. Orreca (by invitation), A. D. Beraner (by 
invitation) and G. E. Utiyor (by invitation). 
Medical Division, Army Chemical Center, Mary- 
land; Dept. of Preventive Medicine, Johns Hopkins 
Univ. School of Medicine; and the Smith, Kline and 
French Labys., Philadelphia, Penna. Colchicine ar- 
rests mitosis in metaphase. In view of the great 
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toxicity of this compound it seemed of interest to 
investigate the antimitotic effect of some of its de- 
rivatives. Toxicity was determined by intraperi- 
toneal administration. Mice were implanted sub- 
cutaneously with sarcoma 180. Tumors were 7 days 
old at the time the animals were sacrificed, 6 hours 
after injection of various compounds. Corneal mi- 
toses were studied on flat preparations. Spermato- 
gonia were studied on pre-fixed smears stained with 
acetic orcein. The following compounds were 
studied: Colchicine (1), trimethyleolchicinic acid 
methyl ether d-tartrate (2), colchiceine (3), tri- 
methyleolchicinic acid (4), N-benzoyltrimethyl- 
colchicinic acid methyl ether (5), N-benzoyltri- 
methyleolchicinic acid (6), and N-acetylcolchinol 


(7). 
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The relationship between chemical structure, toxi- 
city and antimitotic activity will be discussed. 
Intravenous aminophylline and coronary blood 
oxygen. Etwoop L. Foirz, ALAN J. RuBIN and 
Wiuiam A. Sreicer (introduced by Cari F. 
ScumipT). Dept. of Pharmacology, Univ. of Penn- 
sylvania, Philadelphia, Penna. In 10 normal intact 
dogs under morphine-nembutal anesthesia, coro- 
nary sinus catheterization was accomplished under 
fluoroscopic guidance (Am. J. Physiol. 152: 341, 
1948). Simultaneous arterial and coronary venous 
blood samples were collected during control periods 
and after injection of either saline or aminophyl- 
line. Following intravenous aminophylline, coro- 
nary venous QO; saturation fell from 30.2% to 17.7% 
(mean values) and the unsaturation (A-V differ- 
ence) rose from 62.1% to 74.1%. Compared with 
results where saline was injected, these data 
showed significant differences. No marked change 
was noted in mean arterial blood pressure, but the 
mean pulse rate increased from 145 to 165 beats per 
minute. Electrocardiographic records revealed no 
significant change in pattern as a result of catheter- 
ization or experimental procedures. Since previous 
studies demonstrated that the myocardial stimulat- 
ing effect of aminophylline increases cardiac output 
and cardiac work, it is suggested that aminophyl- 
line increases cardiac oxygen consumption more 
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than the augmented coronary flow increases the 
delivery of oxygen. 

Narcosis and refractory phase in certain cere- 
bral mechanisms. A. Forbes, A. F. Batrisra (by 
invitation), P. O. CHatrieLp (by invitation) and 
J. P. Garcia (by invitation). Harvard Medical 
Schocl, Boston, Mass. Stimulation of the sciatic 
nerve in cats under deep barbiturate narcosis has 
previously been shown to evoke a primary electric 
response in the sensory leg area of the cortex and a 
secondary discharge, more widespread in the cor- 
tex, with latencies from 30 to 80 milliseconds. 
When a series of stimuli is applied at more than 4/ 
second, each stimulus evokes a primary response, 
but only the first evokes the secondary discharge. 
A rest of nearly a second is needed before another 
stimulus can evoke the discharge. This behavior 
resembles the Wedensky inhibition in peripheral 
nerve, in which a partial block stops all but the 
first of a series of impulses so frequent that each 
impulse after the first falls in the relative refrac- 
tory phase following its predecessor and is there- 
fore subnormal. 

Our experiments dealt with the question whether 
the failure of all stimuli after the first of a rapid 
series to evoke a secondary discharge is likewise 
due to subnormal impulses encountering a partial 
block in the cerebrum. Increasing the depth of 
narcosis greatly prolonged refractory phase in the 
mechanism of secondary discharge and decreased 
the stimulus frequency required to hold the dis- 
charge in abeyance. We found nothing inconsistent 
with the view that the effect is essentially a Wed- 
ensky inhibition. Depression of blood pressure, 
respiration and cortical waves was related to blood 
analysis of narcotic, and from the combination of 
these observations the rate of elimination of nar- 
cotic was estimated ; this provided a measure of the 
depth of narcosis. 

Comparison of pharmacological activities of 
several antihistaminic agents. Rospert T. Foro, 
Surrey L. McHucu, Virernta M. O’Rovrke, 
Dorotruy J. Nrxon and Geratp Q. O’NEIL 
(introduced by Karu H. Berser). Medical Research 
Division, Sharp and Dohme, Inc., Glenolden, 
Penna. Tripelennamine hydrochloride, Pyranisam- 
ine Maleate, Antergan, Thenylpyramine hydro- 
chloride, Prophenpyramine hydrochloride, R.P. 
3277, and several other compounds have been 
evaluated on the basis of their local anesthetic, 
antihistaminic, antiacetylcholine, and antihyalu- 
ronidase activities. The antihistaminic tests in- 
clude the antagonism of the effect of histamine 
against the isolated guinea pig ilium, the isolated 
guinea pig tracheal chain, and the histamine blood 
pressure depression in intact dogs. The local anes- 
thetic measures include the rabbit cornea and the 
electrical stimulation of the isolated rat nerve- 
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diaphragm preparation. The hyaluronidase test 
was the inhibition in rabbits of the effeet of hyalu- 
ronidase test was the inhibition in rabbits of the 
effect of hyaluronidase on the intradermal spread 
of India ink. The antiacetylcholine test was the 
antagonism of acetylcholine stimulation of the 
isolated rabbit ilium. The data suggest that of 
these measures, other than the strictly antihista- 
mine tests, the inhibitory effect of these agents on 
the spreading induced by hyaluronidase may be a 
relatively important factor in anticipating clinical 
efficacy. 

Indirect estimation of cardiac output in man 
from carbon dioxide exchange. Crriu A. Fors- 
SANDER (by invitation), HerBerr Kramer (by 
invitation), C. J. Martin (by invitation), CoLin 
WuiteE (by invitation) and H. C. Bazerr. Dept. of 
Physiology, Univ. of Pennsylvania Medical School, 
Philadelphia, Penna. Recent reports have demon- 
strated a wide range in arteriovenous differences in 
blood from various organs, with a consequent con- 
trast between the compositions of superior and in- 
ferior caval blood. Any vaso-motor reflex, or change 
in mechanical conditions, is liable to alter the com- 
position of mixed venous blood by changing the 
relative proportions of different streams; conse- 
quently in estimating venous alveolar air tensions 
it is probably important not to ask the subject 
either to make any effort or to change his respira- 
tory pattern. Simple rebreathing of a high oxygen 
mixture, adopting these precautions, sometimes 
gives indications of a short plateau in CO tension 
after some 20 seconds, but this is particularly diffi- 
cult to demonstrate in shallow (and relatively 
rapid), also in deep (tho relatively slow) breathers. 
Attempts are being made to demonstrate plateaus 
in all types of subjects by reducing the volume of 
gas used for rebreathing to a minimum (in which 
Scholander’s micro method for gas analysis aids) 
by utilizing a double bag system to accelerate mix- 
ing in the lungs (according to Gladstone’s Prin- 
ciples), and thirdly by use of various experimental 
mixtures of oxygen and carbon dioxide. Cardiac 
outputs have been calculated from such estimates 
of virtual venous alveolar air, arterial alveolar air 
and carbon dioxide output. The values so obtained 
have usually been higher than those reported by 
users of the old acetylene method. 

Electrolyte and protein changes during acute 
pneumococcal infection in rats. CHartes L. 
Fox, Jr. and Gipert ASHWELL (introduced by 
ALFRED GILMAN). Dept. of Bacteriology, College 
of Physicians and Surgeons, Columbia Univ., New 
York City. Metabolic balance studies of Na, Cl, K, 
N and H.O were made on individual rats infected 
intraperitoneally with a minimal dose of virulent 
Pheumococci to ascertain some of the chemical 
changes that occur in a typical bacterial infection, 
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terminating in death in 4 to 5 days. Within the first | 
24 to 48 hours after infection, the excretion of Na, 
Cl and K increased 250 to 1000% above the pre- 
infection levels. On the 3rd and subsequent few 
days of survival, the Na and Cl excretion dropped 
to much below the pre-infection values, and occa- 
sionally to nil; in marked contrast, the greatly in- 
creased K excretion continued until death. There 
was a steady loss of body weight of from 12 to 19% 
and nitrogen excretion decreased progressively. 
The rats reduced their intake of food and water 
after the second day and urine output gradually 
diminished. All balances after infection became 
negative. The net loss of K was especially large and 
increased steadily until death occurred. It is of 
interest that in one instance of spontaneous re- 
covery, these changes occurred initially but on the 
4th day the weight loss ceased, K excretion ap- 
proached zero and, as the K balance became posi- 
tive, body weight returned to normal. Tissue 
analyses were made of samples taken from mori- 
bund rats at a time when other rats had already 
died. Tissues from uninfected rats carried on the 
same diet to control the metabolism studies were 
also analyzed. Muscle tissues from infected ani- 
mals showed a marked elevation in K content; the 
intracellular compartment appeared to have in- 
creased and the extracellular components de- 
creased. 

Electrolyte, nitrogen and protein changes that 
follow massive removal of red cells and plasma 
protein. Cuarzes L. Fox, Jr. and Berry B. FrrEe- 
MAN (introduced by ALFRED GILMAN). Dept. of 
Bacteriology, College of Physicians and Surgeons, 
Columbia Univ., New York City. In a study of the 
chemical sequelae of acute blood loss and hypo- 
proteinemia in dogs, from 3 to # of the blood was 
removed in 8 hours and replaced with mixtures of 
salts and water. The concentrations and balances 
of H.0, Na, Cl, K, nitrogen and protein were de- 
termined before and after the massive hemorrhage. 
A most noticeable result was a 50% decrease in 
plasma K concentration followed by excretion of 
considerable K in the urine during the first 24 
hours after bleeding. One to two days later, K 
excretion became extremely low while nitrogen 
excretion, which had been subnormal at first, rose 
sharply. Thus the K/N ratio initially became very 
high (10 to 15/1), then became very low (0.8/1) 
and after a few days returned to normal (3-5/1). 
The Na and Cl values were high or normal depend- 
ing upon the volume and composition of solution 
infused but equilibrium was achieved rapidly. The 
massive blood removal resulted in hematocrit 
values ranging around 10% and plasma proteins 
ranging around 1.3 gm/100 cc.; nevertheless the 
dogs survived, no edema resulted and both red 
cells and proteins regenerated. When K was in- 
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cluded in the replacement solution (5 mEq/l.) 
the fall in plasma K was only partly counteracted 
and the K excretion was unaltered ; the added K, 
however, seemed to reduce both the tachycardia 
and the volume of infusion needed to prevent cir- 
culatory collapse and renal failure. 

Growth and O, consumption, as affected by 
X-irradiation, using the bacterium, Serratia 
marcescens. ANN C. Fow Le (by invitation) and 
Kennetu C. Fisner. Univ. of Toronto, Toronto, 
Canada. The growth of the bacterium, Serratia 
marcescens, is accompanied by an increased rate 
of oxygen consumption, from which presumably it 
derives energy for growth. When the bacteria are 
subjected to X-irradiation various disturbances 
of growth and cell division are produced. It has 
been found that although the bacteria which grow 
and divide after irradiation do so at a rate consider- 
ably slower than normal, they do so without any 
appreciable interference with the amount of oxy- 
gen associated with growth. Thus it appears that 
the primary effect of X-irradiation does not in- 
volve the energy reactions specifically concerned 
with growth. 

Factors affecting constancy of vasomotor re- 
sponse to repeated intra-arterial injections of 
mecholyl and of epinephrine. LEwis FRANKLIN 
(L.I.M.R. Fellow) (by invitation), Howarp 
Wayne (by invitation), J. Maxwe.u LitrLe and 
Harowp D. GREEN. Dept. of Physiology and: Phar- 
macology, Bowman Gray School of Medicine of 
Wake Forest College, Winston-Salem, N. C. In 
evaluating vasomotor responses induced reflexedly 
or directly by chemicals, in dogs anesthetized with 
sodium pentobarbital, we have compared these 
responses with responses to standardized quan- 
tities of mecholyl or epinephrine. Venous outflow 
was measured at 10 sec. intervals from the physi- 
ologically isolated hind leg, perfused from the dog’s 
own arterial system. To determine the constancy 
of response 116 intra-arterial injections. of 0.08 
ug. of mecholyl were made in 9 experiments and 35 
injections of 1.0 ug. of epinephrine in 6 experi- 
ments. In intact preparations the coefficient of 
variation (coef. var.) for the maximum change of 
flow per 10 sec. interval was 12-41% (av. 22.6%) 
for mecholyl and 7-53% (av. 28.5%) for epineph- 
rine. Severance of both vagi and both carotid ar- 
teries or the sciatic and femoral nerves did not 
improve the coef. var. Expressing the response as 
percentage change increased the coef. var. to 
29.4%; when expressed as total change in flow 
(ec. of blood flow gained or lost) the coef. var. was 
27.0%. At constant control flows, the response to 
both drugs,,expressed as maximum change of flow, 
decreased with decreasing perfusion pressure. At 
constant perfusion pressures, the response to me- 
cholyl decreased but to epinephrine increased with 


Volume 8 


increase in control flow. Enough data are not yet 
available in which results were obtained at con- 
stant control pressures and flows to draw definite 
conclusions but the coef. var. appears to be about 
10%. Another cause of variability may be the 
development of refractoriness near the end of pro- 
longed experiments. 

Further lowering of glucose tolerance following 
an induced hypothyroid state in Yale rats. THomas 
F. Fraw.ey and CHar.es W. BisnHop (introduced 
by Grorce F. Korpn). Dept. of Medicine, Univ. 
of Buffalo School of Medicine, and Medical Research 
Labys., Buffalo General Hospital, Buffalo, N. Y. 
A significant percentage of Yale-strain rats have 
been shown to have an abnormally low glucose 
tolerance. Sayers and Sayers (Am. J. Physiol. 
141: 466, 1944) postulated that this diminished 
tolerance might be due to an inherited hyperac- 
tivity of the adrenalmedullary system. Studies 
were undertaken to determine the influence of 
thyroidectomy or propylthiouracil on this impaired 
glucose tolerance. The goitrogens provide a more 
specific method for studying the influence of hypo- 
thyroidism on carbohydrate metabolism heretofore 
equivocal with thyroidectomy due to the high per- 
centage of aberrant thyroid tissue. A 35% solution 
of glucose (350 mg/100 gm. body weight) was ad- 
ministered intraperitoneally and blood glucose 
determined at intervals over a 5-hour period. One 
group of 5 Yale rats weighing 200-400 gm. was 
thyroidectomized and to another similar group 
propylthiouracil (.010 gm/100 gm. body weight) 
was administered daily by stomach tube. Glucose 
tolerance was determined at weekly intervals over 
a 5-week period. The average values (mg.%) for 
each group are shown in the following table: 





HOURS 





(T) Before 
(T) After 5 weeks 

















(P) After 5 weeks 





(T) = Thyroidectomy group. 
(P) = Propylthiouracil group. 


Quantitative measurement, by external count- 
ing, of the I'*' content of the thyroid gland in man. 
A. STONE FREEDBERG, ALVIN URELES and MarvIN 
Van Ditia (introduced by Herrman L. Buivum- 
GaRT). Med. Res. Lab., Beth Israel Hospital ; Dept. 
of Medicine, Harvard Medical School; and Dept. of 
Physics, Mass. Inst. of Technology, Boston, Mass. 
We have recently described a method for quanti- 
tative measurement of I'*! content of the thyroid 
gland in man by external counting. Independence 
of size and location of the thyroid gland (depth 
geometry and absorption) was achieved by con- 
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necting in parallel 4-6 platinum cathode Geiger- 
Mueller counters, arranged in a horizontal plane 
in circles of varying radii. With these counters in a 
circle 36-120 cm. in diameter, a central source of 
radiation was moved about within a sphere 8-32 
cm. in diameter concentric with the circle of coun- 
ters; the maximum variation in counting rate was 
5%. When the source was surrounded by muscle, 
bone, water and saline in quantities approximating 
the human neck there was no significant change in 
counting rate. With a constant amount of radio- 
activity in volumes varying from 5-350 cc. in dif- 
ferent shaped containers no significant change in 
counting rate was observed. Identical amounts of 
I! in 5 cc. and in 2,000 cc. of water placed in gallon 
jugs showed a decrease of 5% in the counting rate 
in the latter instance. 

Preliminary studies on thyroid uptake in pa- 
tients with varying gland size are consistent with 
mock up experiments. With a circle 52 cm. in ra- 
dius 10 we. in the thyroid gland gives a counting 
rate 2.5 background. Following a standard oral dose 
of 150 ue., I'*! carrier-free, the thyroid uptake and 
urinary I!*! excretion was studied in 22 subjects. 
Thirteen thyrotoxic patients demonstrated, at 
varying times up to 48 hours, a maximum uptake 
in the thyroid gland from 46-84% and averaged 66. 
In 7 euthyroid subjects the uptake ranged from 
13-39% and averaged 30. In 2 myxedema patients 
the thyroid uptake was 1 and 4%. Preliminary 
studies on the rate of uptake in the thyroid gland 
have also been carried out and are described. 

Effect of Eck fistula formation and meat in- 
toxication on serum phosphatase and dye clear- 
ance of adult dogs. SmirH FreEemMaAN. Dept. of 
Exptl. Medicine, Northwestern Univ. Medical 
School, Chicago, Ill. The average preoperative 
Rose-Bengal dye-clearance of 19 adult dogs was 107 
units and their serum phosphatase averaged 2.4 
Bodansky Units. The minimum dye clearance 
after Eck fistula formation averaged 53 units and 
the corresponding phosphatase values averaged 9.9 
units. Meat intoxication was produced in 10 of 11 
dogs of the preceding series. The average serum 
values prior to meat intoxication were dye clear- 
ance of 51 units and phosphatase of 6.6 units. A 
diet of raw horse meat (50 gm/kg.) produced meat 
intoxication in an average of 9 days. The average 
dye clearance decreased to 34 units and the serum 
phosphatase increased to 18.8 units. These changes 
are construed as evidence of further liver injury 
in the Eck fistula dog. 

Summation of stimuli studied with the aid of 
anticholinesterases. JEANE SISKEL Frey (by in- 
vitation) and Ropert GEsELL. Dept. of Physiology, 
Univ. of Michigan, Ann Arbor, Mich. The carotid 
herve was stimulated repetitively at frequencies 
ranging from 10 to 50/sec. and the effects of this 
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stimulation on breathing recorded with the aid of 
a Hutchinson spirometer. Progressive increase of 
frequency of stimulation was attended by an in- 
crease of temporal summation of stimuli as shown 
by the increased respiratory response. Similar 
gradation of frequency of stimulation following 
administration of anticholinesterases (physostig- 
mine, DFP, X substance (Army Chemical Center) 
and CO:) was attended by an appreciably greater 
summation of stimuli at all frequencies. Potentia- 
tion of temporal summation by anticholinesterases 
agrees with an acetylcholine sparing action at 
synapses and a consequent intensification of neu- 
rocellular current which are believed to generate 
nerve impulses (current report of Hunter, Lillie 
and Gesell). Since anticholinesterases impair con- 
duction of impulses in nerve fibers (Gilman, Nach- 
mansohn, and Lowe and Gesell) it is unlikely that 
they potentiate reflexes by improved conduction 
of nerve impulses in the dendrites and cell body. 
For the reason that these reagents potentiate 
rather than depress central nervous activity, our 
experiments support earlier conclusions of Lowe 
and Gesell that impairment of impulse conduction 
in nerve and muscle by anticholinesterases is in- 
compatible with the theory of synaptic conduction 
of nerve impulses. It is suggested that our experi- 
ments agree with the concept of specialization of 
function in the neuron. 

Can transfer rate be calculated from urine iso- 
tope ratio? Herspertr D. FrIEDLANDER (by invita- 
tion) and Watrer S. Witpe. Physiology Dept., 
Tulane Univ. School of Medicine, New Orleans, La. 
The expression for calculating transfer rate is 
P*/P = An;/An, = An;/An: = ... = An./Ang. 
P*/P is the instantaneous ratio for tagged and for 
total but exchangeable chemical in the plasma. 
An*/An is the ratio of the respective chemicals, 
as infinitesimals, accumulated in the organs 1, 
2, etc., or in an excreted fluid e, urine, saliva, etc. 
The amount of exchange back and forth of intrin- 
sic substance, An, cannot be measured directly in 
most systems. It must be calculated from the equa- 
tion. Certain excreted fluids such as urine, how- 
ever, represent a continuous one-way sampling of 
An. Thus we measure An* and An directly in urine 
collected over the transfer period and substitute 
them in the equation to calculate An, in an organ. 
This obviates estimation of P* as P* from the area 
under a plasma time-concentration curve for 
tracer. 

P*/P and An*/An were compared in 16 rats 
after subcutaneous tracer phosphate. Before 35 
minutes P*/P exceeds An*/An. Non-tracer phos- 
phate lying in the urinary channels at injection 
time probably contaminates An. Later An*/An for 
the full period exceeds P*/P often threefold even 
at 150 minutes. Govaerts (Arch. Int. Pharmacodyn. 
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75: 261) presents evidence ‘or non-exchangeable 
dog plasma phosphate. Calculations from his data 
agree with ours. P*/P in plasma acid filtrates of 
the rat equals that in magnesia precipitates pre- 
pared in the cold. Faster urination of phosphate 
during the plasma peak hardly explains the result. 
Radiocalcium data sent by Govaerts yield similar 
P*/P and An*/An values. 

Inactivation or removal of insulin by the liver. 
A. FrrepMAN (by invitation), H. F. WreisBere 
(by invitation) and R. Levine. Dept. of Metabolic 
and Endocrine Research, Medical Research Inst., 
Michael Reese Hospital, Chicago, Ill. Under nor- 
mal circumstances insulin, after leaving the pan- 
creas, reaches the liver before it goes into the gen- 
eral circulation. We wished to determine whether 
any inactivation or removal of the hormone oc- 
curred during its passage through the liver. For 
this purpose we have injected insulin into dogs at 
a constant rate I.V. (0.1 u/kg/hr.) over 2-hour per- 
iods, by two injection routes—the splenic vein and 
the femoral vein. Blood sugar values were esti- 
mated at 15-30 minute intervals. Each dog served 
as its own control. The results show that insulin 
infused via the splenic vein had, in all cases, a sig- 
nificantly smaller effect on the arterial blood sugar 


levels than did the insulin infused via the femoral . 


vein. It is estimated from the areas of the curves 
that the liver led to removal or inactivation of 
about 40% of the injected insulin. These experi- 
ments were made with Lilly insulin which contains 
variable amounts of a hyperglycemic factor which 
might have been the cause of the lessened effect 
of intrasplenic insulin. However, identical experi- 
ments with a brand of insulin (NOVO) which we 
found not to have the hyperglycemic factor, also 
gave the lessened intrasplenic response. 
Gastrointestinal motor effects of intestinal ex- 
tracts. M. H. F. Frrepman. Dept. of Physiology, 
Jefferson Medical College, Philadelphia, Penna. 
The experiments were performed on dogs under 
sodium pentobarbital, ether, or urethane anesthe- 
sia. Motor activities were recorded by means of 
tandum balloons and water manometers from the 
antrum, duodenum, terminal ileum, and colon. 
All tissue extracts were administered by vein. 
Certain preparations of intestinal mucosa, in doses 
of 2 to 10 mg/kg., always increased the tonus and 
force of contractions. This effect apparently oc- 
curred thruout the whole gastrointestinal tract 
but not in other smooth muscles. The response was 
obtained within a latent period of 2 minutes and 


was sustained for 10 to 45 minutes. Some evidence. 


of tachyphylaxis was obtained. The motor effects 
were not abolished by bilateral vagotomy, splanch- 
nectomy, separation of the intestine into segments, 
or large doses of atropine. No synergism between 
effective extracts and pilocarpine or mecholyl was 
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noted. The motor effects were not due to histamine 
and probably not to choline. The effective prin- 
ciple was not found in extracts of gastric mucosa, 
or in other types of intestinal mucosa extracts. It 
could be concentrated from intestinal extracts 
made by the method of Greengard et al. for the 
preparation of enterogastrone, and was found pres- 
ent in a commercial preparation of ‘‘purified en- 
terogastrone’’ w uich is available for the treatment 
of peptic ulcer. The results suggest, but do not 
prove, the presence of a gastrointestinal motor 
‘hormone’ in the intestinal mucosa. 

Réle of the adrenal cortex in the excretion of 
purines. Meyer FriEDMAN, DoNALD BERNSTEIN 
(by invitation), and Sanrorp O. Byers (by in- 
vitation). Harold Brunn Inst. for Cardiovascular 
Research, Mount Zion Hospital, San Francisco, 
Calif. Twenty-eight rats (maintained on water 
containing sucrose 5%) were given 100 u/kg. of an 
extract of adrenal cortex (Lipo-Adrenal Cortex- 
Upjohn) by intramuscular injection. It was found 
that the total renal excretion of purine increased 
approximately 25% during the first 24 hours fol- 
lowing the above injection. Six rats, injected with 
DOCA (5 mg/kg.), showed no appreciable increase 
in purine excretion during the next 24 hours. 
Twelve rats were nephrectomized and given the 
same amount of Lipo-Adrenal Cortex. Four 
nephrectomized rats were given DOCA. The total 
purine content of the blood of these 16 animals 24 
hours after injection was no greater than that of 
14 control nephrectomized rats. These observa- 
tions suggest that Lipo-Adrenal Cortex effects in 
rats an increase in the excretion of purines which is 
of renal origin. 

Emotional state on acquired and inborn reac- 
tions: satiation on cardiac conditional reflexes 
and unconditional reflexes to food. W. HorsLry 
Gantt. Pavlovian Laby., Phipps Psychiatric 
Clinic, Johns Hopkins Univ., Baltimore, Md. 
In the laboratory the conditional reflexes maintain 
a mechanical constancy comparable to the physi- 
ological reflexes so that they can be expressed even 
in a formula. Outside the laboratory the reactions 
are characterized by extreme variability and 
apparent lawlessness. The explanation is to be 
found chiefly in the strict control of the state of 
the animal used in the laboratory. Our previous 
investigations showed that the salivary condi- 
tional reflexes (crs) were dependent upon the state 
of hunger of the animal, falling from a maximum 
to zero immediately after satiation. The cardiac cr 
has been measured in this laboratory for many 
years to study the inner emotional state of the 
animal contrasted with the more specific external 
crs. Several dogs with well established food crs 
were allowed to eat to satiation after taking con- 
trol salivary and cardiac measures to the condi- 
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tional signals for food. An immediate decrease of 
the cardiac cr resulted from the satiation. The 
cardiac component of the unconditional reflex 
(UR) was only slightly affected (the animal would 
not eat after satiation unless the food were forced 
into the mouth). Satiation caused an elevation of 
control cardiac rate. For example before satiation 
‘Sechs’ control heart rate = 85, er = 110, UR = 
110; after satiation control heart rate = 100, cr = 
108, UR = 105: in ‘Peik’ before satiation control 
heart rate = 65, cr = 98, UR = 95; after satiation 
control heart rate = 85, cr = 95, UR = 110. The 
cardiac component of the inhibitory crs was not 
affected. It is thus evident that not only the spe- 
cific salivary crs but the more generalized emo- 
tional cr components, represented by the heart 
rate, may be immediately abolished by a change of 
emotional state of the animal while the URs are 
are much less affected. 

Anoxia on conditional reflexes in dogs. W. 
Horstey Gantt, GeorGE W. Tuorn and C. Dor- 
RANCE. Pavlovian Laby., Phipps Psychiatric Clinic 
and Dept. Medicine, Johns Hopkins Univ., Balti- 
more, Md. Changes in higher cerebral function 
caused by single exposures to moderate altitudes 
(18,000 ft.) are difficult to measure because of in- 
adequate testing methods. Two dogs aged 11 and 4 
years were exposed 4 hrs. to both 18,000 and 25,000 
ft., either by reducing pressure or reducing oxygen 
content. One dog was exposed in a pressure cham- 
ber 6 times, the other 5 times. Responses measured 
were based on food (‘Sechs’) or pain (‘Connie’). 
Sechs at 18,000 ft. showed a reduction of the con- 
ditional reflex (cr) from 238 v. control in the 
pressure chamber to 170 experimental ; inhibitory 
cr remained 0. At 25,000 ft. the disturbance was 
more severe, excitatory cr = 150 v., inhibitory = 
135. After 24-hr. recovery impairment persisted, 
excitatory cr = 205, inhibitory = 48 vu. Connie 
having crs to painful stimulus, gave as control 88% 
correct motor responses to excitatory cr, 3% to 
inhibitory cr. At 18,000 ft. no impairment; at 
25,000 ft. excitatory cr = 90% correct but in- 
hibitory cr = 60%—disturbed differentiation. 
After 24 hr. there was complete recovery. Although 
differences according to age, temperament and kind 
of reflex measured, in both dogs there was marked 
impairment at 25,000 ft., but in the younger dog not 
at 18,000 ft. Cr measurements canebe useful in 
evaluating efficacy of therapy for altitude toler- 
ance. The cr impairment appears when there is no 
other observable neurological change. 

Spinal cord pathways and connections for 
sensory fibers from the knee joint of the cat. 
Ernest GARDNER (introduced by M. Mason 
Guest). Dept. of Anatomy, Wayne Univ. College 
of Medicine, Detroit, Mich. Recordings were made 
from the dorsal surface and ventral roots of the 
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spinal cord following electrical stimulation of the — 
posterior nerve from the knee joint of the cat. 
With single shocks, potential changes characteris- 
tic of internuncial activity were recorded from 
approximately the 3rd lumbar to the Ist or 2nd 
sacral segments. These potentials were maximal in 
the 6th and 7th lumbar levels. Reflex discharges 
were recorded from ventral roots of those segments 
in which considerable internuncial activity was 
observed. Recordings were also made of action 
potentials in the posterior nerve conducted anti- 
dromically after single shocks to dorsal funiculi 
at various levels. Results indicate that articular 
fibers, after entering the spinal cord, synapse with 
internuncial neurons in several cord segments. 
These neurons in turn relay to motor neurons and 
also to lateral spinothalamic tracts. In addition, 
collaterals from the larger of the entering fibers 
ascend in dorsal funiculi as far as the medulla 
oblongata, beyond which they were not traced. 
In the lumbar cord, the fastest conduction rates 
were 90-100 m/sec. At the cervical cord, however, 
conduction was from 35-50 m/sec. The endings 
from which these ascending fibers are derived 
are Ruffini-type endings in the capsule of the 
posterior part of the joint. 

Physical and chemical properties of emulsify- 
ing agents in urine. JosEPHINE B. Garst (by in- 
vitation) and Harry B. Frrepcoop. Dept. of Med- 
icine, Univ. of Calif. at Los Angeles; Calif. Inst. 
for Cancer Research, Los Angeles, Calif. The 
urinary material which stabilizes oil-in-water 
emulsions encountered in extraction of urine with 
organic solvents has been separated by full satura- 
tion with ammonium sulfate at pu 5. The flocculent 
brown precipitate which forms can be separated 
more rapidly by addition of ether and shaking. 
The precipitate is separated from the urine and 
reprecipitated twice from distilled water by addi- 
tion of acetone to 80% concentration. It is then 
washed at the centrifuge with small amounts of 
water. When centrifugation no longer sediments 
the material, it is precipitated finally with acetone. 
The precipitate is then dried in vacuo over sulfuric 
acid. The product is hydrophilic, has a total nitro- 
gen content of 10%, gives positive Molisch, xantho- 
proteic and biuret tests. A solution of the sepa- 
rated precipitate in distilled water stabilizes an 
ether-in-water emulsion. On the other hand, the 
residual urine at pu 5, freed of the above material, 
does not form emulsions with ether. Electrophore- 
sis of the product has been conducted at px 8.6 
in 0.1 molar barbiturate buffer. The soluble frac- 
tion consisted of two components in the ratio of 
approximately 3 to 1. The characteristics of the 
material suggest that it consists predominately 
of glyco-protein. 

Electrocorticograms of the cytoarchitectural 
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areas of macaca mulatta. Joun S. Garvin and L. 
V. Amapor (introduced by Prercivau Barer). 
Dept. of Neurology and Neurological Surgery, 
Univ. of Illinois College of Medicine, Illinois Neu- 
ropsychiatric Institute, Chicago, Ill. Investigators 
have noticed differences in electrical activity from 
various cytoarchitectural areas during other elec- 
troencephalographic experiments. Specific studies 
have been made on rabbits and cats. The cortex of 
Macaca mulatta was exposed and direct recordings 
made in anesthetized, unanesthetized and cura- 
rized animals. Electrical activity from various 
areas revealed marked differences. There were 
minor variations between animals, but in general 
the following holds. The tracings from areas FA 
(Area 4) and PC (Area 1) are quite distinctive, but 
indistinguishable from each other. The entire oc- 
cipital region is lower in amplitude than any other 
region. OC, OB and OA (Areas 17, 18, 19) are prac- 
tically alike except that the amplitude of OA is 
slightly higher. Activity is similar throughout all 
of TA (Area 22), and is not characteristic. The 
activity of FB (Area 6) is of high amplitude and 
resembles the activity from the inferior parietal 
region, while the activity from F D (Areas 10, 9) and 
FD delta (Area 46) is of rather low amplitude with 
some faster superimposed activity. Tracings from 
some areas, notably PEm (Area 5), PE (Area 7), 
PF (Area 40) and PG (Area 39) were indistin- 
guishable, but were characteristic for those re- 
gions. Multiple simultaneous recordings within 
FA revealed ‘Dial bursts’ at one point and not at 
another and at times almost synchronous bursts 
throughout the area. No particular difference be- 
tween the unanesthetized, curarized and anes- 
thetized monkeys was observed except that the 
frequency in FA and PC appeared faster under 
curarization and without anesthesia. 

Action of D O C A and adrenal cortical extract 
on body water and kidney function. Mario 
Gavupino and Marvin F. Levirr (introduced by 
Homer W. Situ). Dept.of Physiology, New York 
Univ. College of Medicine, New York City. Three 
normal dogs were injected with 30 mg. of DOC A 
for 3 weeks and the changes in extracellular space 
(inulin vol. of distribution), total body water 
(DsO), intracellular space (difference between 
D-.O and inulin vol.), plasma vol. (T-1824) and 
renal function (inulin and PAH clearances, Tmpan) 
were studied frequently. There was a marked in- 
crease in the extracellular space with no change or 
slight decrease in the total body water, resulting 
in a significant decrease in the intracellular space. 
Plasma volume slightly increased or showed no 
change. Inulin clearance increased, PAH clear- 
ance increased very slightly and Tmpan was sig- 
nificantly decreased. The first change to appear 
was the increase in extracellular space. A fairly 
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good correlation exists between the inulin clearance 
and the inulin space. With the prolongation of 
treatment the above changes tended to disappear, 
despite an increase in the dose of DOC A. After 
the injections were discontinued the return to nor- 
mal was complete. Two dogs treated with 15 cc. of 
total adrenal cortical extract (Upjohn) revealed a 
completely different effect: the extracellular 
space did not change significantly, but the total 
body water increased markedly, reflecting an ab- 
solute increase in the intracellular space. Plasma 
volume, inulin and PAH clearances did not change. 
Tmpan increased in one case and decreased in 
another. All changes were reversed after the treat- 
ment was discontinued. 

Arterial oxygen saturation and intracardiac 
pressures during acceleration in relation to car- 
diac damage. O. GaverErR (by invitation), J. P. 
Henry, E. E. Martin (by invitation), P. J. 
MaueER (by invitation). Aero Medical Lab., Air 
Materiel Command, Wright-Patterson Air Force 
Base, Dayton, Ohio. A fall in arterial oxygen satu- 
ration has been predicted during acceleration in 
view of the marked disturbances in lung circulation 
observed in X-Ray motion pictures. Therefore, in 
both human and animal experiments oxygen satu- 
ration in arterial blood has been continuously 
recorded during acceleration. A Kramer glass 
cuvette oximeter with an automatic syringe has 
been employed together with Van Slyke determina- 
tions of blood oxygen content. A fall from 97% 
to 90% in oxygen saturation was measured in a 
human exposed to 4.5 g positive acceleration for 15 
seconds. Experiments in anesthetized dogs sub- 
mitted to both positive and negative acceleration 
showed changes of the same order during brief 
acceleration and even greater changes during 
prolonged runs (2 min.). Intracardiac pressures 
were simultaneously recorded in both ventricles 
of nembutalized dogs during negative acceleration, 
using modified pressure sensitive tip Wetterer 
catheters. Carotid and jugular pressures were also 
recorded in these experiments. These measure- 
ments were an attempt to correlate the above men- 
tioned fall in arterial saturation with the frequent 
development of subendocardial ecchymoses in the 
left and right ventricles during negative accelera- 
tion. During the acceleration there were changes 
in the contour of the right intraventricular pres- 
sure wave suggesting that at certain periods during 
the cardiac cycle the changes in right intraventric- 
ular pressure may fall out of phase with those 
occurring in the left ventricle. Such pressure 
differentials between the heart chambers during 
acceleration indicate a possible mode of origin of 
the above mentioned ecchymoses. 

Utilization of fructose by the perfused brain of 
the living cat. A. Grrcer, J. Maanes, R. M. 
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TayLtor and H. Wage .scu (introduced by H. 
GrounpFEstT). Depts. of Biochemistry and Psychi- 
atry of New York State Psychiatric Inst., New 
York City. Fructose penetrates into the narcotised 
cat’s brain up to concentrations of 60-100 mg/100 
gm., if the fructose concentration of the blood is 
kept very high (1.5-2%) for an hour or more. 
When the normal blood circulation of the cat’s 
brain was switched over to perfusion with a glu- 
cose-free suspension of erythrocytes in a Ringer 
solution containing 100 mg. of fructose and 7 gm. 
bovine serum albumin/100 cc. the following was 
observed: The oxygen consumption of the brain 
was about half as great as with the same perfusion 
fluid containing glucose. The glucose from the 
brain disappeared at a rate corresponding roughly 
to the rate of oxygen consumption. As long as glu- 
cose was present in the brain the fructose concen- 
tration in it remained unchanged. Only after the 
complete disappearance of glucose did the fructose 
concentration slowly diminish. The amount of 
oxygen consumed during this period was larger 
than that required for the oxidation of fructose. 
The larger part of the oxygen consumed during the 
glucose-free period could be as preliminary ex- 
periments indicate, accounted for by the disap- 
pearance of glutamin and glutamic acid from the 
brain cortex. 

Differences in cortically and _ subcortically 
induced convulsions. Ernst GELLHORN. Lab. of 
Neurophysiology, Dept. of Physiology Univ. of 
Minnesota, Minneapolis, Minn. Cortically induced 
convulsions. Convulsive activity induced by top- 
ical application of strychnine does not interfere 
with the independence and asynchrony of dif- 
ferent cortical areas either under control condi- 
tions or in asphyxia. Subcortically induced convul- 
sions. First, strychnine is injected into either 
hypothalamus (mammillary body) or thalamus 
(dorsomedian or ventrolateral thalamic nucleus) in 
‘Dial’ cats and local spikes are recorded. Hereafter 
asphyxia is initiated which causes the spikes to 
disappear first and the normal potentials later. 
During this time the asynchrony existing between 
various cortical and subcortical areas persists 
unchanged. After cortical potentials have disap- 
peared a synchronous outburst is recorded in cor- 
tex, thalamus, basal nuclei and hypothalamus and 
lasts for 10 to 30 seconds. This discharge consists 
of convulsive spikes and is accompanied by overt 
convulsions in the non-curarized cat. The experi- 
ments suggest that the subcortical focus does not 
control cortical activity as long as the cortical 
excitability remains normal. If, however, cortical 
potentials disappear the subcortical focus seems 
to be released (removal of cortical inhibition) and 
leads to a generalized synchronous discharge. 
Systemic convulsions. If generalized convulsive 
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activity is induced by intravenous injection of 
picrotoxin asphyxia leads to synchronous cortical 
and subcortical discharges as observed in experi- 
mental group 2. 

A skin resistance recorder or sudomotometer. 
Wiutu1am A. GEOHEGAN (introduced by Joseph C. 
Hinsey). Dept. of Anatomy, Cornell Univ. Medical 
College, New York City. Measurement of skin re- 
sistance provides a convenient index of sudomotor 
activity, and recording of skin resistance changes 
is of great value in determining nervous pathways. 
While in some cases an approximate measure of 
skin resistance is desirable, in others, it is impor- 
tant to record small changes due to an applied 
stimulus. An instrument has been developed which 
permits measurements of both kinds, is simple to 
operate and is safe for application to human sub- 
jects in the operating room. A set of interlocking 
push buttons permits connection of any one of 5 
electrodes to a bridge and vacuum tube voltmeter 
which is calibrated directly in ohms. The volt- 
meter output is connected through a stable d.c. 
amplifier to an Esterline Angus recorder. Sensi- 
tivity and stability are adequate for recording 
changes as small as 1%, and permit detecting pres- 
ence of relatively few fibers in a stimulated path- 
way. A convenient balancing arrangement is pro- 
vided to center the recorder for any resistance 
value from 1000 ohms to i00 megohms. The instru- 
ment is operated from the 115 volt a.c. line and 
employs no batteries. Electrical and mechanical 
isolation of the input circuit insure against acci- 
dental application of high voltage to the patient. 

Cholinesterase activity of intact nerve; DFP 
inhibition. R. W. Gerarp, B. Liser and D. 
Cavanauau. Dept. of Physiology, Univ. of Chicago 
and Marine Biological Lab., Woods Hole, Mass. 
The inertness of ACh applied to nerve has been 
attributed to lack of penetration. Also, an objection 
raised to the measured ChE inhibition, on grinding 
a nerve soaked in DFP, has been that the inhibitor 
and enzyme react after structural breakdown. 
The following experiments invalidate these points. 
A frog sciatic or a single squid giant axone is 
threaded through a capillary, with cut ends out- 
side. The capillary is filled (about 20 cu. mm.) with 
a dilute ACh solution, or (squid axone) a measured 
drop of the solution is moved to and fro along the 
nerve. After desired intervals at room temperature 
the ACh solution is removed and ACh assayed. 
With unpoisoned nerve or axone, 65 to over 80% 
of the ACh present (0.1 to 1.28) had disappeared 
in 20 minutes. Controls show that no ChE leaves 
the tissue, so ACh must have reached the enzyme 
in intact fibers. Despite adverse conditions (low 
ACh concentration, long diffusion distances, part 
time contact) this corresponds to a QChE of over 
one-fourth the fuli value of a squid axone. When 
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"10 mM DFP was present in the ACh solution, no 
ACh loss was found in 60 minutes with frog nerve. 
Conduction remained normal. 

Species reactivity of staphylocoagulase and 
staphylokinase. Ear. B. GerHerm (by invita- 
tion) and Joun H. Fereuson. Dept. of Physiology, 
Univ. of North Carolina, Chapel Hill, N.C. A 
study was made of sheep, cattle, rat, dog, horse, 
guinea pig, chicken and rabbit plasmas in con- 
nection with the staphylococcal factors concerned 
in coagulation (prostaphylocoagulase) and lytic 
activity (staphylokinase). The lengthened staphy- 
locoagulation times, as well as the complete incoag- 
ulability of some plasmas was due to: 1) an inhib- 
itor to the active clotting agent, staphylocoagulase; 
2) destruction of fibrinogen by proteolytic activity 
due to activation of a proenzyme by the factor 
staphylokinase; and 3) a possible low co-factor 
content. Fractionation of the plasmas with am- 
monium sulfate indicated that the inhibitor 
was quite ubiquitous, with the globulin fractions 
containing the most. No fraction of any species 
except rabbit contained as much _ cofactor 
as could be obtained from human plasma or 
serum. The fractionation procedure seemed to 
inactivate a great deal of the inhibitor. Parallel 
tests for fibrinolysis with staphylokinase and 
streptokinase were made. Staphylokinase, which 
has previously been shown to activate a proenzyme 
in human serum, was reactive with a proenzyme 
found in rabbit, guinea pig and dog serum. Strep- 
tokinase did not activate any proenzyme of the 
species tested, except human. Staphylokinase dif- 
fers from streptokinase in requiring a long incuba- 
tion period for maximal lytic activity. The greatest 
proteolytic activity was developed in dog serum. 

Biophysics of the cochlea. B. E. GrerNANpr 
(by invitation), J. S. Rresco-McCuiure (by in- 
vitation) and H. Davis. Central Inst. for the Deaf, 
St. Louis, Mo. Aural microphonics were recorded 
simultaneously from the round window of guinea 
pigs and from another electrode placed in a very 
small hole drilled into the scala vestibuli or media 
of the apex or one of the intermediate turns. Pure 
tones of various frequencies were adjusted in in- 
tensity to give a standard response of 20 micro- 
volts at the round window. The necessary sound 
intensity was noted, and the corresponding volt- 
ages of the microphonic at the other electrode were 
measured. In several experiments the cochlea was 
then injured through another small hole at some 
intermediate position and measurements repeated. 
The logarithms of responses at apex (with round 
window response constant) plotted as a function of 
log frequency yield a smooth curve that is nearly 
horizontal below 1000 cps and falls off more or less 
rapidly as frequency is increased. Apical and 
round-window responses are usually equal at about 
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3000 to 4000 cps. Intermediate positions of the 
electrode yield similar curves with less low-tone 
emphasis. Injury abruptly increases the intensity 
required to produce a standard response to the fre- 
quencies that correspond in position to the posi- 
tion of injury. The relations of position of elec- 
trodes and of injuries to frequency correlate well 
with those previously established by Stevens, 
Davis and Lurie. Even a severe injury, however, 
rarely raises the necessary intensity more than 
20 db. The significance of these and related obser- 
vations to the biophysics of the cochlea are dis- 
cussed. 

Fractionation of enterogastrone concentrates 
with N-butyl alcohol. Leon L. GERSHBEIN (by 
invitation), Hugo M. Mi.uen (by invitation) 
and A. C. Ivy. Dept. of Clinical Science, Univ. of 
Illinois Coliege of Medicine, Chicago, Ill. A num- 
ber of enterogastrone concentrates purified by 
way of the tannate (ET) as well as by subjecting 
the latter to picric acid treatment (EP), were sub- 
mitted to alcohol fractionation. The extraction of 
these products with successive portions of aqueous 
alcohol and absolute methyl alcohol led to high 
recoveries of the starting materials with little en- 
richment of the hormone, as based on the con- 
tinuous histamine assay method. However, at least 
a two-fold enrichment occurred with n-butyl al- 
cohol. In fact, 50 mg. of one concentrate which 
gave a gastric stimulatory response in excess of 
80% yielded a butanol extract eliciting 48% and 
52% inhibition with 25 mg. doses. The yields of 
these fractions aggregated 13-14%. The procedure 
employed is exemplified by the following run: 
A mixture of 2.00 gm. of ET-16 and 200 ml. of butyl 
alcohol was mechanically stirred for 20 minutes at 
32°-38°C. After filtration by centrifugation, the 
supernatant liquid was concentrated to 16 ml. 
and treated with 110 ml. of acetone. The pre- 
cipitate which was washed by centrifugation with 
portions of acetone, then 1:1 acetone-ether and 
finally ether, weighed 268 mg. (13.4% recovery). 
Further fractionation of the butyl alcohol-soluble 
product was afforded by treatment with methyl 
alcohol. The 22% soluble portion was highly stimu- 
latory to the dog, whereas the methylalcohol- 
insoluble fraction in a 25 mg. dose inhibited gastric 
secretion to the extent of 70% in the same dog. 

Heating of tissues by near and far infrared 
radiation. Jerome W. GersTEN (by invitation), 
Knauit G. Wax, Ricuarp W. Srow (by invita- 
tion) and ApRIEN N. Porter (by invitation). 
Sections on Physical Medicine and Physiology, 
Mayo Foundation and Mayo Clinic, Rochester, 
Minn. It has been widely accepted that near- 
infrared radiation is more efficient in heating hu- 
man tissues than is far-infrared. Because the evi- 
dence does not seem convincing a comparative 
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study of the heating effects of irradiation with 
energy in the far-infrared and near-infrared ranges 
was made. Tissue temperatures were recorded by 
means of copper-constantan thermocouples, and 
the radiant energy density at the skin surface was 
determined by means of a radiation thermocouple. 
Near-infrared rays were produced by a 250-watt 
mazda bulb, and far-infrared rays by a 450-watt 
carborundum heater. The energy absorption/v. 
volume of tissue was calculated at the end of one 
minute of heating. With both sources of heat, the 
skin absorbed the greatest amount of energy, and 
the muscle the least, as computed/u. volume of 
tissue. When the radiant flux density at the skin 
surface was almost identical, the energy absorption 
by the tissues was 22% greater with the carborun- 
dum unit than with the mazda bulb. The distribu- 
tion of the energy absorption was the same with 
both sources, thus indicating that the effectiveness 
of the carborundum heater was not due to marked 
cutaneous heating with relatively little deep heat- 
ing. When the output of the carborundum unit was 
decreased by 43.5%, the energy absorption by the 
tissues was decreased 40.8%, thus indicating that 
when the same heater is used the energy absorbed 
is directly proportional to the energy radiated. 
Judged by the increase in temperature of tissues 
toa depth of 15 mm., this study showed that far- 
infrared radiation is more efficient than near- 
infrared radiation. 

Tissue distribution, excretion and metabolic 
fate of chloramphenicol (chloromycetin). AN- 
THONY J. Guazko, Loretra M. Wotr (by in- 
vitation) and Westey A. Dit (by invitation). 
Research Labs. of Parke, Davis and Company, 
Detroit, Michigan. Chloramphenicol is an aromatic 
nitro compound for which chemical and micro- 
biological assay procedures have been developed. 
The chemical method is based on reduction of the 
nitro group to a primary amine with metallic zinc 
or titanous chloride, followed by diazotization and 
coupling. It is suitable for determination of total 
drug in biological material, since it includes inac- 
tive degradation products as well as unchanged 
chloramphenicol. The drug is rapidly absorbed, 
with serum levels reaching a maximum in about 2 
hours and falling gradually during the next 18 
to 24 hours. Analysis of tissues in the rat and dog 
reveal high concentrations in the kidney and liver, 
with progressively lower concentrations in the 
lung, spleen, heart, muscle and brain. Unchanged 
chloramphenicol has been isolated from the urine 
of man and identified. About 5% of the adminis- 
tered dose is recovered in 24-hour urine specimens 
by microbiological assay, whereas 80 to 92% is 
recovered by chemical assay, indicating the pres- 
ence of large amounts of inactive nitro compounds. 
A simple hydrolysis product of chloramphenicol 
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and a conjugate have been identified in urine. 
The conjugate was found to regain antibiotic activ- 
ity following hydrolysis with a glucuronidase prep- 
aration. No increase in aryl amine excretion was 
observed in the urine of man or dog, but lower ani- 
mals showed a significant rise. Incubation of chlor- 
amphenicol with rat liver slices in vitro resulted in 
loss of activity, with the formation of inactive 
nitro compounds and a small amount of aryl amine. 

Site of action of soy bean trypsin inhibitor on 
the coagulation system of blood. Mary Beru 
GLENDENING and Ernest W. Pace. Dept. of Ob- 
stetrics and Gynecology, Univ. of California Med- 
ical School, San Francisco, Calif. Soy bean trypsin 
inhibitor (SBTI) markedly inhibits the rate of 
blood coagulation, and also protects animals against 
the toxic effects of intravenously administered 
thromboplastin. The findings of Tagnon (1946) 
and Macfarlane (1947) that the site of action is on 
some factor involved in the conversion of pro- 
thrombin to thrombin have been confirmed. The 
effect on thrombin is negligible. Initial experi- 
ments with plasma collected in silicone-coated 
apparatus indicated that the SBTI affected a 
plasma constituent as well as thromboplastin. 
A 2-stage technic with purified prothrombin as sub- 
strate and dilute beef serum as a source of acceler- 
ator globulin was utilized in order to identify this 
constituent. Thrombin formation ceases at ap- 
proximately the same time regardless of the pres- 
ence or absence of SBTI. The amount of thrombin 
formed, however, varies directly with the con- 
centration of beef serum and inversely with the 
concentration of SBTI. Thromboplastin, freed of 
Ac-globulin is inhibited similarly but the amount 
of thrombin formed is much lower than when beef 
serum is present. In the absence of beef serum 
the phospholipid extracted from purified thrombo- 
plastin will not convert prothrombin to thrombin, 
although it becomes increasingly active with rising 
concentrations of beef serum. This suggests that 
an active constituent of beef serum, presumably 
Ac-globulin, can qualitatively substitute for a 
protein portion of thromboplastin. Present evi- 
dence supports the concept that both a phospho- 
lipid and a protein are essential for any appreciable 
conversion of prothrombin to thrombin, and that 
SBT acts on both the protein moiety of the throm- 
boplastin molecule and the serum Ac-globulin. 

Effect of pteroylglutamic acid and 4-amino 
pteroylglutamic acid on the growth of sarcoma 
180. A. GoLpIN (by invitation), B. GoLpBERG 
(by invitation), L. G. Orreea (by invitation) and 
Kk. B. Scooensacu. Biology Sect., Medical Div., 
Army Chemical Center, Md., and the Dept. of Pre- 
ventive Medicine, The Johns Hopkins Univ. School 
of Medicine, Baltimore, Md. The ability of folic 
acid (pteroylglutamic acid) to reverse the effect 
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of aminopterin (4-amino-pteroylglutamic acid) 
induced inhibition of the growth of sarcoma 180 
was tested. Groups of mice bearing transplanted 
sarcoma 180 were treated with aminopterin plus a 
series of concentrations of folic acid. The weights 
of the tumors were compared with the tumors of 
mice which received aminopterin alone, folic acid 
alone, and with the tumors of control groups. A 
partial reversal of the aminopterin induced in- 
hibition of tumor growth by administration of 
folic acid was a constant finding. The tumors of 
aminopterin treated mice averaged 35% of the 
controls. The tumors of mice treated with aminop- 
terin, plus folic acid ranging in concentrations 
from 5-50 mg/kg., were 65-75% of the weight of the 
controls. Folic acid itself appeared to produce 
some inhibition of tumor growth when adminis- 
tered at higher concentrations. The reversal of 
aminopterin inhibition by folic acid is reflected in 
the histological appearance of the tumors. Tumors 
of mice treated with folic acid did not show the 
marked histological changes resulting from aminop- 
terin inhibition, but approximated that of the 
control tumors. 

The reflexology of the pudendal nerve field. 
Cuartes H. Goop (introduced by Berry Camp- 
BELL). Dept. of Anatomy, Univ. of Minnesota, 
Minneapolis, Minn. Previous work on the re- 
flexology of the spinal cord has dealt principally 
with the locomotor apparatus—the lumbo-sacral 
intumescence and the neuro-muscular apparatus 
of the hind limbs. Noteworthy are the fast com- 
ponents of the reflex in these locomotor fields and 
the absence of direct transmission of activity across 
the midline of the cord. The pudendal nerve medi- 
ates the sexual reflexes and other reflexes of the 
perineal-anal region. The effector structures are 
near the midline and frequently work in con- 
junction with their antimeres. Central latency is 
long, crossed return is the rule. Stimulation of 
the penis of cats results in.an efferent discharge, 
crossed and uncrossed along the S2 and §; ventral 
roots. The total latency to Se ventral root is 8.2 
msecs. of which 2.2 msecs. is afferent conduction 
time. Crossed intersegmental as well as crossed 
segmental return is found. The forms of the re- 
flexes are to be shown as well as their conditioned 
activity. Parallel anatomical study of the fiber 
spectrum of the pudendal nerve and its roots is 
being made. 

Myocardial lactate and pyruvate metabolism 
in dogs under severe stress. WALTER T. GOODALE 
and Donatp B. Hackett (introduced by W. 
FLEISCHMANN). Physiology Sect., Medical Div., 
Army Chemical Center, Maryland. Development 
in this laboratory of a technique of coronary 
sinus catheterization (Am. J. Physiol. 152: 340, 
1948) has made possible the study of myocardial 


Volume 8 


metabolism in intact nembutalized and unanes. 
thetized dogs. Removal of metabolites from coro- 
nary blood was assumed to represent myocardial 
utilization, which was then calculated from the 
product of two apparently independent variables: 
1) Coronary blood flow, measured by the nitrous 
oxide method, and 2) Coronary arterio-venous dif- 
ference, estimated from simultaneous femoral ar- 
terial and coronary venous blood samples. Severe 
stress from adrenalin infusion, shock, hemor- 
rhage, severe anoxia, convulsions, and severe 
nutritional deficiency all caused a rise in arterial 
lactate levels above normal, but removal of lac- 
tate from coronary blood by the myocardium was 
greatly reduced, occasionally even to zero at 
arterial lactate levels of 40 to 60 mg.%. Pyruvate 
removal was only moderately reduced. Although 
decreased lactate removal may indicate decreased 
myocardial lactate utilization, adrenalin release 
may be the common denominator in such situa- 
tions of severe stress, leading to glycogenolysis 
within the heart (and liver), with endogenous 
production of lactate as an immediate emergency 
source of energy; with high tissue lactate levels 
produced endogenously, the myocardium should 
remove less lactate from coronary blood as the 
blood-to-tissue concentration gradient falls. Fail- 
ure of the myocardium to remove lactate from coro- 
nary blood at elevated arterial lactate blood levels 
is apparently associated with a grave cardiac 
emergency, and often with a threat to survival. 

Reduced synthesis of phosphocreatine in tis- 
sue homogenates from alloxan diabetic rats. E. 
S. Goranson (introduced by R. E. Hatsr). Dept. 
of Physiology, Univ. of Toronto, Toronto, Canada. 
The phosphorylation of creatine, under aerobic 
conditions, has been studied in homogenates of 
various tissues of the rat, principally brain, in- 
cubated for short periods at 37°C. In the presence 
of added succinate, cytochrome C and adenosine 
triphosphate, the synthesis of phosphocreatine in 
preparations from alloxanized rats is significantly 
less than in those from normal animals. Insulin 
injected into the alloxanized rats prior to tissue 
sampling was found to promote an increased 
formation of phosphocreatine. Similar results have 
been obtained when malate and pyruvate are sub- 
stituted for succinate in the homogenates. Insulin 
had no appreciable effect on the oxygen consump- 
tion in these experiments. The results indicate an 
action of insulin in increasing the efficiency of 
oxidative phosphorylations and the possible par- 
ticipation of insulin in reactions involving the tri- 
carboxylic acid cycle. 

Relation of the adrenal cortex to the increased: 
macrophagic activity induced by starvation. 
Apert 8. Gorpon and Grace F. Katsu (by in- 
vitation). Dept. of Biology, Washington Square 
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College of Arts and Science, New York Univ., 
New York City. It has been reported (Gordon and 
Katsh, Federation Proc. 7: 42, 1948) that chronic 
inanition results in an increased phagocytic re- 
sponse of the macrophagic system towards colloidal 
substances, particularly thorium dioxide. Experi- 
ments were designed to test the possibility that 
this starvation effect is mediated through the 
adrenal cortex. Thirty male rats (150-200 gm.) 
were subjected to chronic inanition (5 gm. ration 
daily) for 25-30 days. A body weight loss averaging 
31% was experienced at the end of this time. 
Of these 30 animals, 18 were adrenalectomized and 
12 served as controls. Each of 8 of the adrenalec- 
tomized animals was injected with a total of 20 
ec. of aqueous adrenal cortical extract (Upjohn) 
and 1 cc. of lipoadrenal extract (Upjohn), dis- 
tributed over a 3-day period before, and 30 hr. 
after adrenal removal. The other 10 adrenalecto- 
mized rats were injected with 21 cc. of 1% saline, 
spaced in the same manner as above. The 18 
adrenalectomized animals (used 1 day after the 
operation), the 12 unoperated starved and 10 
normal fed rats were injected intravenously with 
0.3 cc. thorotrast and killed approximately 20 hr. 
later. Mean values + standard errors for ThO2 
per gm. dried spleen were: 1) fed untreated, 58.2 
+7.8mg.;2) starved untreated, 175.5 + 11.3 mg.; 
8) starved adrenalectomized given saline, 70.6 
+ 7.1 mg.; 4) starved adrenalectomized given 
adrenal cortical extract, 123.5 + 13.4 mg. 

Histological studies of the spleens revealed that 
the increased numbers and marked activity of the 
macrophages, characteristic of the starved rat, 
were diminished by adrenalectomy and _ that 
adrenal cortical hormone, but not saline, was 
greatly effective in preventing this impaired con- 
dition in the adrenalectomized animal. 

Effect of insulin on the rate of oxygen con- 
sumption by frog muscle. DEsmMonp R. H. Gour- 
LEY (by invitation) and Kenneru C. FIsHEr. 
University of Toronto, Toronto, Canada. In the 
presence of citrate, succinate and acetate, insulin 
causes an increase in the rate of oxygen consump- 
tion by isolated intact frog muscle. The effect of 
the citrate, succinate, and acetate appears to be 
correlated with the ability of these compounds to 
produce spontaneous contractions in the muscle. 

Experimental observations on neural mecha- 
nisms involved in itching. Davin T. GRAHAM and 
HELEN GoopE 1. (introduced by Haron G. Wo.Fr). 
New York Hospital and the Depts. of Neurology 
and Psychiatry, Cornell Univ. Medical College, 
New York City. Itching was produced by applica- 
tion of cowhage to skin. Two components could be 
distinguished in the resulting itch: a superficial 
pricking and a deeper burning sensation. Ischemia 
of the forearm, causing loss of pricking pain but 
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not of deep burning pain, abolished the superficial 
pricking component, but not the deeper burning 
component. Procaine block of a cutaneous nerve, 
resulting in the abolition of burning pain from pin 
prick with retention of pricking pain in an area of 
incomplete anesthesia, prevented development of 
burning itch, but allowed pricking itch to develop. 
It is suggested that the two qualities of itch are 
mediated respectively by the rapidly and slowly 
conducting pain fibers from the skin. Pin pricks in 
an itching area, or in areas adjacent to it, or in the 
same dermatome as the itching area, even at a 
distance of 30 cm., abolished itching for 20 to 60 
seconds. In a zone of secondary hyperalgesia (de- 
veloping after faradic stimulation over a cutaneous 
nerve), cowhage induced either pain or no sensa- 
tion, but not itch. The evidence cited above indi- 
cates that to understand the neural mechanisms 
of itching it is necessary to consider not only 
peripheral phenomena, but also processes in the 
central nervous system, presumably in the cord. 

Early stages of gastric surface epithelization. 
Ruopa Grant (introduced by A. C. Ivy). Dept. 
of Clinical Science, Univ. of Illinois College of 
Medicine, Chicago, Ill. Gastric surface epitheliza- 
tion uncomplicated by concurrent regeneration 
of glandular epithelium has been studied histolog- 
ically (1-8) hr. after a) mild irritants have re- 
moved the surface cells; 6) minute superficial 
cuts. Irritants were used /) in cats with gastric 
fistula under acute conditions, or were fed 2) to 
cats by tube; and 3) to rats by tube. Control cuts 
were biopsied immediately after infliction and 
compared with cuts allowed to heal for varying 
intervals up to 8 hr. Serial sections were stained 
with hematoxylin and eosin or Mayer’s mucicar- 
mine. 

In the early stages of surface regeneration, the 
cells which restore the surface continuity in de- 
nuded areas include parietal cells. These are most 
numerous in the walls of crypts reforming at the 
surface level, but occasionally may be seen on the 
free surfaces between regenerating crypts and in 
new surfaces forming in cuts at or below midgland 
level. The majority of cells in the new surfaces 
stain faintly for mucus and may be from the bases 
of crypts not completely removed by the irritant, 
and/or mucous neck cells. Evidence points, as in 
former experiments, to restoration of surface con- 
tinuity and of the essential surface topography 
before proliferation replaces cells shifted to the 
surface. 

Effect of ethyl carbamate on temperature regu- 
lation. RonaLtp Grant and Marityn E. Rossins 
(introduced by Victor E. Hatu). Dept. of Physiol- 
ogy, Stanford Univ., Stanford University, Calif. 
Magoun (Proc. Soc. Exp. Biol. Med. 37: 711, 1938) 
showed that polypneic panting occurs at normal 





60 FEDERATION PROCEEDINGS 


or subnormal body temperatures in some cats anes- 
thetized with urethane. We have investigated the 
possibility that urethane promotes heat loss by an 
action on the thermoregulatory centers. Rabbits 
anesthetized with urethane (1.0 to 1.5 gm/kg. in 
20% solution intraperitoneally) show a rapid drop 
of body temperature due to: 1) decreased heat 
production; 2) vasodilation in the ears; 3) in a 
few cases, polypnea. After body temperature has 
fallen 1 to 3°C. polypnea ceases, vasoconstriction 
occurs and the fall of temperature is retarded. 
Shivering may occur. Warming restores the vaso- 
dilation and incites polypnea usually at subnormal 
rectal temperatures. Despite this evidence that 
urethane lowers the temperature thresholds for 
activation of thermoregulatory mechanisms we 
have concluded that its action is probably not 
upon the primary centers of thermoregulation for 
the following reasons: 1) whereas vasodilation and 
polypnea are practically coincident in normal ani- 
mals urethane usually slows respiration (rather 
than causing polypnea), while inciting vasodila- 
tion, and thresholds for activation are widely 
separate in warmed animals; 2) intravenous or 
subcutaneous injection rarely causes vasodilation 
or polypnea; 3) inhibition of heat loss mechanisms 
by bacterial pyrogens is unaffected by previous or 
subsequent intravenous injection of urethane; 
intraperitoneal injection may reverse the inhibi- 
tion of vasodilation without affecting inhibition 
of polypnea. 

Influence of repeated artificial pneumothorax 
on hematocrit values and plasma volume. WILSON 
C. Grant (introduced by WatrER S. Root). Dept. 
of Physiology, College of Physicians and Surgeons, 
Columbia Univ., New York City. Pneumothorax 
was maintained for 20 to 80 days in 10 unanes- 
thetized dogs, 3 of which were splenectomized. 
One hundred to 500 cc. of air were injected at in- 
tervals of from 2 to 5 days. The volume of the refill 
was always adjusted to maintain the desired ele- 
vated intrathoracic pressure (—2 mm. Hg to +2 
mm. Hg). Pneumothorax was moderate and the 
animals remained in good condition. Measure- 
ments were made on jugular venous blood during a 
2- to 3-weeks control period and at 2- to 3-day inter- 
vals in the pneumothorax period, at least 2 days 
following an insufflation. Hematocrit and O2 
capacity values increased 10 to 30% in 6 to 20 days. 
Plasma volume (T-1824) decreased 6 to 28% while 
the refractive index of plasma rose slightly. No 
significant increase in reticulocyte percentage was 
observed. Approximately the same response was 
observed in the splenectomized dogs. Blood values 
returned to those of control level within 1 to 2 
weeks after cessation of pneumothorax. Anoxic 
anoxia was not an important factor, since normal 
values for arterial O». saturation were obtained in 
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18 out of 20 measurements on 5 dogs during the 
pneumothorax period. The animals responded to 
partial collapse by an increased pulmonary ven- 
tilation. The response of the blood to repeated 
pneumothorax is, therefore, a relative polycythe- 
mia which can be partially explained by plasma 
loss. No clear evidence of increased erythropoiesis 
was found. Hemoglobin production following 
pneumothorax is being studied by the Whipple. 
Robbscheitt-Robbins technique on the chronically 
anemic dog. 

Non-dependence of tubular sodium reabsorp- 
tion upon glomerular function. D. M. GREEN and 
ALFRED FarAu (by invitation). Depts. of Medi. 
cine and Pharmacology, Univ. of Washington, 
Seattle, Wash. The amount of sodium reabsorbed 
by the tubular apparatus has been considered to 
represent a constant fraction of the amount filtered 
(Mokotoff et al. (Journal Clin. Invest. 27:1, 1948). 
Such a hypothesis would make the excretion of 
sodium primarily dependent upon glomerular func- 
tion. However, the ability of many patients to 
maintain sodium balance despite markedly im- 
paired filtration rates would appear more con- 
sistent with the supposition that the percentage of 
filtered sodium rejected by the tubular apparatus 
could be regulated independently of the filtration 
function. Evidence for the existence of such an 
independent regulation has been secured by meas- 
uring the percentage of filtered sodium excreted 
under different conditions of sodium load. Solu- 
tions of sodium chloride varying in concentration 
from 0.86 to 30% were infused into dogs at rates of 
1 to 9 cc/min. Under such circumstances the test 
animals were found capable of increasing sodium 
excretion several 100-fold, to values which repre- 
sented as much as 40% of the quantity of sodium 
filtered. These changes were not accompanied by 
consistent or proportionate alterations in glomeru- 
lar filtration rate or renal plasma flow. Calculations 
based on the clearance data indicated that the rise 
in sodium excretion was due uimost entirely toa 
decrease in the percentage of its tubular reabsorp- 
tion. 

Effects of adrenal resection on hypertension 
and diabetes. D. M. Green, J. N. Newson (by 
invitation) and G. A. Dopps. Dept. of Medicine, 
Univ. of Washington School of Medicine, Seattle, 
Wash. Bilateral adrenal resection was performed 
on a 29-year-old female suffering from hyperten- 
sion and diabetes. Diabetes had been present since 
age 6. Daily insulin requirements were 70 to 85 U. 
Hospitalization for diabetic complications had 
occupied almost one quarter of the last 3 years. 
Hypertension, first recognized 8 years previously, 
had become severe and progressive. Transitory 
episodes of encephalopathy and myocardial failure 
characterized the last year. Preoperative blood 
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pressure averaged 260 mm. Hg systolic, 140 mm. 
diastolic. The heart was enlarged on X-ray. Renal 
function was approximately 40% of normal. Grade- 
4 retinitis was present. At operation, performed 
in 2 stages, not less than 98% of all adrenal tissue 
was removed. The immediate postoperative period 
was marked by paralytic ileus and transitory myo- 
cardial failure. Later complications included 
marked weakness, intermittent vomiting and one 
episode of frank crisis. The patient became am- 
bulant during the 2nd week and was discharged 
on the 22nd postoperative day. Blood pressure fell 
to 110 mm. Hg systolic, 80 mm. diastolic 4 hr. post- 
operatively. Elevated pressures were subsequently 
observed only during brief periods of desoxycor- 
ticosterone overdosage. X-ray 3 weeks postoper- 
atively showed normal heart size. Cortical extract 
requirements initially exceeded 200 cc/day but 
decreased progressively during convalescence. In- 
sulin needs roughly paralleled cortical extract 
dosage. Six weeks postoperatively the blood pres- 
sure was normal, the daily extract requirement 
was 15 ec. and the insulin requirement 25 v. 

Variation of choline acetylase content of brain 
in stressed and unstressed normal and adrenalec- 
tomized rats. RuVEN GREENBERG (introduced by 
F. A. Hartman). Dept. of Physiology, Ohio State 
Univ., Columbus, Ohio. In adrenal cortical in- 
sufficiency there is a generalized weakness whose 
mechanism is unclear. The nerve tissue conduction 
and maintenance is in some way involved. The 
choline acetylase content of acetone-dried brain 
powders made of pooled rat brains was measured 
by the rate at which the powders acetylated 
choline to form acetyl choline (method of Nach- 
mansohn and Machado, 1943). The acetylations by 
brain extracts of adrenalectomized animals, 
stressed and unstressed, compared to sham- 
operated animals treated in the same way gave 
variable values in all the groups tested. The range 
of values between the adrenalectomized and 
sham groups and the stressed and unstressed 
groups overlapped. The effect of coenzyme (Lip- 
mann, 1945) added to the acetylation substrate 
made for about 100% increase in synthesis. This 
increase did not vary significantly between the 
different preparations. The effect of adrenalectomy 
and stress, individually or combined, on brain 
tissue does not consistently change either the 
choline acetylase or coenzyme levels. These act 
on another part of the acetylcholine mechanism 
or on other mechanisms entirely. 

Comparison of effects of a new ganglionic block- 
ing agent and a new sympatholytic. K. S. Grim- 
Son and J. R. Currrum (by invitation) and F. H. 
Lonaino. Dept. of Surgery, Duke University, 
Durham, N. C. Similar studies have been per- 
formed testing 2,6 dimethy! diethyl piperidinium 
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Bromide (S.C. 1950) and 2-(N,p-tolyl-N-(m/‘oxy- 
pheny])-aminomethy])-imidazoline hydrochloride 
(C. 7387) in dogs and patients. In dogs effective 
doses of 1950 ranged from 5 to 10 mg/kg. and of 
7337 from 0.2 to 0.5 mg/kg. These amounts reduced 
blood pressures, prevented increase of pressure 
with occlusion of carotid arteries, prevented in- 
crease of blood pressure with anoxia, and reduced 
or blocked increase of blood pressure normally 
following stimulation of the central end of a di- 
vided vagus nerve. Pituitrin increased blood pres- 
sure after effective doses of either drug. Differences 
between the two drugs were apparent in other 
tests. Pulse rate decreased or did not change with 
1950 and increased temporarily with 7337. Increase 
of blood pressure following adrenalin was accen- 
tuated after 1950 and blocked after 7337. With 1950 
an increase of blood pressure occurred one or two 
minutes after discontinuing anoxia. This did not 
occur after 7337. Prostigmin following 1950 ele- 
vated blood pressure and restored responsiveness 
to vasomotor reflexes, but not following 7337. 
Chronic neurogenic hypertension in dogs was re- 
duced by either drug. Increase of blood pressure 
with increased intracranial pressure was not pre- 
vented by effective doses of 1950, but was reduced 
or prevented by large doses of 7337. One to two mg/ 
kg. of either 1950 or 7337 injected intravenously in 
patients or 1 to 2 mg/kg. of 7337 orally usually 
blocked increases of blood pressure with breath 
holding or with one hand in ice water, and warmed 
extremities. Results of additional clinical studies 
demonstrating differences of effects in patients 
will be presented. 

Effect of spinal cord transection on blood acid- 
base balance during exercise. FRED S. GRODINS 
and Donatp P. Morgan (by invitation). Dept. 
of Physiology, Northwestern Univ. Medical School, 
Chicago, Ill. Blood acid-base balance was studied 
in barbitalized dogs during electrically induced 
exercise of the hind limbs before and after section 
of the spinal cord at T10. The total CO: content and 
pu of arterial plasma were determined at rest and 
during a steady state of exercise, and the cor- 
responding CO, tensions calculated from the Hen- 
derson-Hasselbalch equation. Percutaneous elec- 
trical stimulation with 60-cycle AC modulated at 
100/min. was used to produce oxygen consumptions 
of 2-7 times the resting value. In 11 experiments on 
8 dogs, there was an average fall of 1.77 mm. Hg in 
arterial pCO. during a steady state of exercise 
compared to the resting value. This mean dif- 
ference was not significantly different from zero 
(t= 1.65; P > 10%). In 14 experiments in 6 dogs 
after cord section, there was a mean increase of 
3.94 mm. Hg in arterial pCO, during a steady state 
of exercise which was highly significant (t = 4.59; 
P < 1%). Oxygen consumptions during exercise 
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varied from 2.2 to 5.5 times the resting level in 
both groups. Plots of the acid-base pathways re- 
vealed essentially no change in the intact group 
for oxygen consumptions up to 2.5 times resting. 
Above this level, a metabolic acidosis pathway was 
followed. The sectioned group followed a pathway 
corresponding to a respiratory acidosis with a met- 
abolic acidosis superimposed. 

Distribution of microgram amounts of labeled 
thyroxine in the rat. J. Gross and C. P. LEBLonpD 
(introduced by S. M. FrrepMan). Dept. of Anat- 
omy, McGill Univ., Montreal, Canada. Microgram 
amounts of labeled thyroxine were prepared by 
iodinating DL-diiodothyronine on a micro-sale or 
by extracting thyroxine from the plasma of rats 
previously given radio-iodine. The purity of the 
material was checked by isotope dilution. The dis- 
tribution studies at 2, 24 and 72 hours after injec- 
tion emphasized the predominant role of the liver 
in storing thyroxine and excreting it into the bile. 
Thyroxine is then mostly eliminated in the feces. 
In addition, large amounts are present in muscle 
and skin. These conclusions probably apply to the 
normal thyroid hormone because it was possible to 
demonstrate the presence of a thyroxine-like com- 
pouad in thyroid tissue, plasma, liver and muscle 
under normal conditions. 

Mucoproteins of gastric juice and mucus and 
the mechanism of their secretion. ALLAN Gross- 
BERG (by invitation), S. A. Komarov and Harry 
Suay. Samuel S. Fels Research Inst., Temple 
Univ. School of Medicine, Philadelphia, Pa. Evi- 
dence has been obtained in support of earlier ob- 
servations (Webster and Komarov, J. Biol. Chem. 
96 : 133, 1932) that at least two different mucopro- 
teins are secreted by the gastric mucosa in the dog. 
One of the mucoproteins is characterized by the 
presence of both hexuronic acid and hexosamine, 
apparently in the proportions found in mucoitin 
sulfuric acid, and it is present both in alkaline 
mucus and in acid gastric juice; the second muco- 
protein has hexosamine in its molecule but a much 
smaller proportion of hexuronic acid, if any at all. 
The prosthetic group of this latter mucoprotein 
may be identical with the ‘neutral polysaccharide’ 
described by Meyer, Smyth and Palmer (J. Biol. 
Chem. 119: 73, 1937). This mucoprotein is particu- 
larly characteristic of the alkaline mucus alchough 
it is also present in solution in acid gastric juice. 
Data were obtained on gastric secretions from 
dogs 1) in the resting state ; 2) prior and subsequent 
to sham-feeding and 3) prior and subsequent to 
the injection of histamine. The analytical results 
indicate that 1) the secretion of the two muco- 
proteins is stimulated by sham-feeding but to 
different degrees, suggesting some difference in 
the secretory mechanisms involved; 2) the secre- 
tion of the two mucoproteins does not parallel that 
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of either pepsin or acid; 3) the effect on secretion 
with increased nervous stimulation is greatest for 
pepsin and the least for the hexuronic acid-free 
mucoprotein, with an intermediate effect for the 
other mucoprotein ; 4) histamine does not stimulate 
the secretion of either mucoprotein. 

Experimental production of hemorrhages in 
dogs with the use of aminopterin and their control 
with toluidine blue. Burron J. Grossman, 
MarGaret H. SANDERSON, and WILLADENE EGNER 
(introduced by J. Garrott Allen). Dept. of Sur- 
gery, Univ. of Chicago, Chicago, Ill. The incidence 
of hemorrhage in patients with acute leukemia ap- 
pears to be increased during the early period of 
aminopterin (4-aminopteroyl glutamic acid) 
therapy. The bleeding tendency is not present 
when the patient is in complete remission. Studies 
of the effect of aminopterin on the clotting mecha- 
nism in the normal dog were undertaken. These 
included the whole blood clotting time, prothrombin 
time, platelet count, observation for lysis of clot, 
the amount of protamine required to allow stand- 
ard heparinized samples to clot and gross observa- 
tions for the absence or presence of bleeding. 
Ten dogs, weighing 8 to 10 kg., were given a daily 
dose of 0.5 mg. of aminopterin. Bleeding from the 
mouth and gastrointestinal tract occurred in all 
animals between the 8th and 11th day. At this time 
the platelet count was rarely below 150,000. The 
clotting times were normal or slightly prolonged. 
The prothrombin activity was unchanged except 
just before death. Increased lysis was not observed. 
The protamine requirement of standard heparin- 
ized blood was increased and this increase was out 
of proportion to the slight increase in the whole 
blood clotting time. Aminopterin was discontinued 
in 2 dogs and bleeding stopped after 4 days. Two 
dogs were given a single intravenous dose of tolui- 
dine blue (5.0 mg/kg. of body weight) and bleeding 
stopped within 6 hr. Six dogs were continued on 
aminopterin and bleeding was controlled with 4 
single injection of toluidine blue. The protamine 
requirement returned to normal. These animals 
died within 3 days without external evidence of 
hemorrhage, although 2 showed a hemorrhagic 
gastritis. 

Clinical and physiological studies on thiomerin 
—a subcutaneously injectable mercurial diuretic. 
J. Grossman (by invitation), R. E. Weston, I.$. 
EDELMAN (by invitation) and L. Lerrer (by invi- 
tation). Medical Division, Montefiore Hospital, 
New York City. Approximately 200 subcutaneous 
injections of Thiomerin (Di-sodium-N (y-carboxy- 
methylmercaptomercuri-8-methoxy) propyl cam- 
phoramate) in more than 40 patients produce 
changes in body weight and daily urinary volume 
and chloride excretion comparable to those follow- 
ing the injections of Mercuzanthin and Mercu- 
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hydrin. No systemic reaction or unusual local 
discomfort was observed. Only two reactions oc- 
curred at the site of injection; one consisted of 
ecchymosis in a patient with a bleeding diathesis 
and the other, of necrosis and sloughing of skin 
when Thiomerin was administered into an area 
of dependent edema. Both patients tolerated sub- 
sequent injections without ill-effect. In addition, 
simultaneous renal clearances of mannitol, PAH, 
sodium, chloride and uric acid, prior to and follow- 
ing intravenous Thiomerin or Mercuzanthin ad- 
ministration were determined. Except for the 
transient renal hemodynamic response to the Theo- 
phylline fraction of the Mercuzanthin, no sig- 
nificant differences between the diuretic effects 
of the two drugs were noted. In collateral studies 
on other tubular functions, both mercurials were 
found to have qualitatively and quantitatively 
similar depressive actions (i.e. decreased glucose 
Ty and renal PAH extraction). A comparison 
between the effects of intravenous and subcutane- 
ous administration of Thiomerin in the same pa- 
tients revealed no significant differences except 
in the time of response. 

Action of neurohumoral agents in the human 
skin. M. I. Grossman, Henry D. JaNowirz (by 
invitation) and R. R. SONNENSCHEIN (by invita- 
tation). Dept. of Clinical Science, Univ. of Ill. 
College of Medicine, Chicago, Ill. Physiological 
activities known to be mediated by neurohumoral 
agents are sweating by acetylcholine, piloerection 
by sympathin, and constriction of small blood 
vessels by sympathin. Intradermal injection of 
neurohumoral agents, in addition to stimulation of 
the effector organs just listed, stimulates certain 
nerve endings. These include a) sensory nerve 
endings for pain and itch which respond to his- 
tamine, b) motor nerves to the sweat glands and 
piloerector muscles which respond to acetylcholine 
and to nicotine, and c) certain dorsal root ramifying 
systems of nerves involved in vasodilation, hyper- 
algesia and itchy skin, all subject to stimulation 
by histamine. The effects under 6) and c) can be 
classified as axon reflexes and the drugs listed with 
them are capable of initiating the reflex. The neuro- 
humoral effector agent of these axon reflexes is 
known in the case of b) but not of c). The nicotinic 
elects can be blocked by tetraethylammonium 
(TEA). TEA also blocks the initiation of the axon 
telex itchy skin surrounding a histamine wheal 
but it does not interfere with the local sensation of 
spontaneous itch. Pontocaine causes local anes- 
thesia concomitantly with surrounding flare and 
hyperalgesia, suggesting that it selectively anes- 
thetizes pain nerve endings but stimulates, di- 
tectly or indirectly, nerves concerned in establish- 
ment of hyperalgesia and flare. The results with 
TEA in itchy skin and pontocaine in hyperalgesia 
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each demonstrates dissociation between the local 
primary sensation and the altered state of sensi- 
bility surrounding the injection site, thus support- 
ing the hypothesis that the nerve fibers responsible 
for the altered state are not the same ones which 
convey the impulses for the spontaneous sensation. 
Pressure changes in the pulmonary artery and 
aorta before and after ligation of the patent ductus 
arteriosus. RoBpert F. Grover (by invitation), 
Henry Swan II (by invitation) and CLarEence A. 
MaaskE. Depts. of Physiology and Pharmacology, 
and of Surgery, Univ. of Colorado Medical Center, 
Denver, Colo. Measurements of pulmonary artery 
and aortic blood pressures by puncture of the 
vessel at operation were made by means of re- 
sistance type strain gauges in7 patients just before 
and after ligation of patent ductus arteriosus. 
Cardiac catheterization was employed in some of 
these patients and comparisons between pulmonary 
arterial blood pressure before and after opening the 
thorax were made. Immediately following ligation 
of the patent ductus arteriosus, the mean pul- 
monary artery pressure fell an average of 11 mm. 
Hg for all patients. Excepting one patient, pul- 
monary artery pulse pressure was unchanged or 
only slightly increased. Following ligation of the 
duct, mean aortic pressure rose an average of 9.5 
mm. Hg, with an associated decrease in pulse pres- 
sure and an elevation of diastolic pressure. The 
contours of the pulse waves obtained while the 
ductus was patent were distorted in both the pul- 
monary artery and the aorta, probably resulting 
from pressure irregularities accompanying the 
abnormal blood flow. Ligation of the ductus gen- 
erally gave pulse waves which approached the 
normal by reduction of these distortions. Good 
correlation was seen between the pulmonary artery 
pressures obtained by catheterization with the 
chest closed and those obtained by needle punc- 
ture with the chest open. More extensive compari- 
sons of the normal pressures under these two 
conditions have been conducted on dogs. 
Excitability changes in dorsal roots produced 
by electrotonic effects from adjacent afferent 
activity. Harry GruNpFest and JONATHAN 
Maenes (by invitation). Dept. of Neurology, 
College of Physicians & Surgeons, Columbia Univ., 
New York City. Electrical activity produced in the 
spinal cord of cats by stimulating a dorsal root 
induces electrotonic potentials in an adjacent, in- 
active root. According to Lloyd and McIntyre 
(Federation Proc. 7: 74, 1948), the first three 
phases, beginning negatively, are referable to the 
intramedullary afferent volley. Following, and 
overlapped by the terminating negative cord po- 
tential, they found a positive phase which is “‘an 
electrotonic extension of the potential of terminat- 
ing collaterals’? of the active root, with 3 msec. 
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‘thalf-life.’”? This sequence of electrotonic po- 
tentials in the inactive root should cause modifica- 
tions of excitability. Stimulating electrodes on a 
root, close to the cord, tested the temporal changes 
of excitability during cord activity produced by 
conditioning stimulation of another root (cats, 
nembutal anaesthesia). Excitability was height- 
ened during the first half msec. after the condi- 
tioning volley. Depression followed, lasting about 
3 msec. (maximum between 1.5 and 2.5 msec.). 
Though of shorter duration, this depression is con- 
sonant with the existence of the positive elec- 
trotonic phase of Lloyd and McIntyre, and further 
demonstrates its reality. The briefer duration may 
be ascribed to the rapid decay of the magnitude of 
the electrotonic potential in the extramedullary 
root. These excitability changes have been ob- 
served in approximately 50% of the root pairs 
tested. Variability is to be expected since the 
effect depends upon appropriate spatial relations 
between the intramedullary terminations of active 
and inactive fibers. 

Action of antitrypsin and antifibrinolysin on the 
first phase of the blood clotting reaction. M. 
Mason Guest and Tuomas E. NEtson (by invita- 
tion) Nept.of Physiology and Pharmacology, Wayne 
Univ. College of Medicine, Detroit, Mich. The 
proteolytic enzyme, trypsin, is inactivated by 
either soy bean trypsin inhibitor or beef plasma 
antifibrinolysin (antiplasmin). Similarly, fibrin- 
olysin (plasmin) is inactivated by both trypsin 
inhibitor and antifibrinolysin. However, it has 
been found that only one of these inhibitors modi- 
fies the first phase of the blood clotting reaction. 
Soy bean antitrypsin (crystalline material pre- 
pared by M. Kunitz or the E. C. Loomis prepara- 
tion) inhibits the first stage of the clotting reaction 
but antifibrinolysin (E. C. Loomis preparation) 
has no demonstrable effect upon the rate or char- 
acter of clot formation. The failure of antifibrin- 
olysin to alter the clotting reaction suggests that 
this substance is different from soy bean anti- 
trypsin and that proteolytic activity involving 
fibrinolysin is not a part of the clotting mechanism. 
Investigation of the mode of action of antitrypsin 
in inhibiting the first phase of the clotting reaction 
has failed to reveal whether this substance acts as 
an antithromboplastin, an antiprothrombin, an 
anti-accelerator globulin or whether it acts by 
blocking the reaction of these substances. Unless 
an inhibitor of thrombin formation can be shown to 
react at a measurable rate, with one of the essential 
components of the first phase of the clotting reac- 
tion, reducing the potency of this component as a 
participant in the thrombin formation reaction, it 
does not appear possible to determine the point of 
action of such an interfering substance with 
methods available at present. 

A chromogenic steroid occurring in the urine of 
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males after muscular exertion. H. S. GurerRmMan 
and L. M. Kraus (introduced by R. Levine). 
Dept. of Metabolic and Endocrine Research, Medical 
Research Inst., Michael Reese Hospital, Chicago, 
Ill. In performing pregnandiol determinations on 
urine samples from normal adult males according 
to the method previously published from this 
laboratory (J. Lab. & Clin. Med. 33: 356, 1948), 
we found unusually large amounts of ‘pregnandiol’ 
present in some of the specimens. Study of the 
chromogen revealed that on extraction it is present 
in the neutral non-ketonic steroid fraction when 
separated with Girard’s reagent T. Precipitation 
with digitonin indicated that a 8-hydroxyl group 
might be present in the 3 position. Since the Zim- 
mermann reaction produced no color with the 
material after digitonin precipitation, it is believed 
that the presence of ketonic groups in position 3, 
17 and 20 can be ruled out. Bromine water was 
decolorized by an alcoholic solution of the material, 
and thus the presence of at least one double bond 
was indicated. Thinking that the product might be 
5:6 androstenediol (38-17a), we applied Bostock’s 
fluorescent test (Nature 162: 577, 1948). The 
material under study gave a green-blue fluorescence 
instead of the violet shade emitted by crystalline 
androstenediol. Further studies are being con- 
ducted to characterize this urinary excretion 
product. To date, the chromogen has been found 
only in males. It appears to be of significance physi- 
ologically since it occurs in the urine in rather large 
amounts following muscular exertion. 

Lipide studies on whole anterior lobe, nuclei, 
and cytoplasmic particulates of lamb pituitary 
glands. M. H. Hack (introduced by Huserr R. 
CatcHPOLe). Dept. of Pathology, Univ. of Illinois, 
College of Medicine, Chicago, Ill. Lyophilized whole 
anterior pituitary of lamb and isolated cell frac- 
tions were assayed for free and protein-bound 
phosphatides according to the procedure described 
earlier (J. Biol. Chem. 169: 137,:1947). All cell 
fractions were obtained from homogenates prepared 
by Claude’s method. The large granule fraction was 
clearly separable into a buff-colored upper layer 
(mitochondria) and a white lower layer (eosino- 
philic granules). The identity of all fractions was 
confirmed histologically. A new “‘acetal’’ was 
shown, by means of fuchsin sulfurous acid, to be 
present in the lipides extracted from the intact 
tissue and from each of the cell fractions by ace- 
tone, chloroform-methanol (1:1), and by benzene. 
Histochemical confirmation was effected by means 
of the same technique applied to frozen sections of 
fresh tissue. Acetal phosphatide was barely de- 
tectable. The distribution of lecithin, cephalin, 
and sphingomyelin, expressed in wM/gm. dry 
weight, and the relative concentration of “acetal” 
were: 
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One-third to one-half of both lecithin and 
cephalin were present as lipoprotein. The sphingo- 
myelin was largely free except in the microsome 
fraction. As in the case of cell fractions of rat liver, 
each fraction is here shown to be distinct in its 
phosphatide composition. 

Myocardial metabolism in thiamine-defficient 
dogs studied by intravenous catheterization of 
the coronary sinus. D. B. Hacke., W. T. Goopa.ez, 
R. P. JoHNsSON (introduced by W. FLEISCHMANN). 
Physiology Section, Medical Division, Army 
Chemical Center, Md. Studies of the myocardial 
utilization of lactate and pyruvate were made in 
intact normal dogs and in dogs with acute and 
chronic thiamine deficiency, using the technique 
developed by Goodale et al. (Am. J. Physiol. 152: 
340, 1948) for catheterizing the coronary sinus. 
Mean arterial pyruvate levels of 1.71 + 0.13 mg. 
% with coronary A-V differences of 0.76 + 0.1 mg. 
%, and lactate levels of 12.2 + 0.96 mg. % with 
coronary A-V differences of 5.3 + 0.5 mg. % were 
obtained in a series of normal nembutalized dogs. 

Thiamine deficiency was produced by feeding a 
diet of canned dog food which had been autoclaved 
at 15 Ib. pressure for 12 hours to destroy thiamine, 
and supplemented by other synthetic vitamins of 
the B complex as well as Vitamin C. Anorexia and 
weight loss began in about 3 weeks, going on to 
convulsions with opisthotonus in 6 weeks. Com- 
plete relief of symptoms was brought about by the 
intravenous administration of 2 mg. of crystalline 
thiamine. Chronic thiamine deficiency was pro- 
duced by supplementing the above diet with daily 
intramuscular injection of 50-100 y of crystalline 
thiamine. Small additions to, or subtractions from, 
the daily dose of thiamine were reflected in prompt 
weight changes. Acute deficiency resulted in 
decreased pyruvate utilization by the heart, with 
arterial levels up to 5.9 mg. %, and almost no 
lactate utilization, despite arterial levels up to 60 
mg. %. Determinations done in the course of 
chronic deficiency revealed an uptake by the heart 
of both lactate and pyruvate which was below the 
expected normal range. 

Effects of shock (low arterial blood pressure) on 
the pulmonary vessel pressures. Francis J. 
Happy (by invitation), GinBertT S. CaMpBELL (by 
invitation) and M. B. VisscuEr. Dept. of Physiol- 
oy, Univ. of Minnesota, Minneapolis, Minn. 
Studies have been made on 64 dogs anesthetized 
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with nembutal, 30 mg/kg., on pulmonary artery 
and venous pressures measured with a Statham 
strain-gauge attached to flexible catheters. The 
average mean pulmonary artery and venous blood 
pressure measured relative to the intrathoracic 
pressure in 57 animals with peripheral arterial 
blood pressures above 100 mm. Hg was 17.8 and 8.5 
mm. Hg respectively. In 7 animals with blood 
pressures below 100 mm. Hg the pressures were 
14.0 and 2.3 mm. Hg respectively. Separating the 
group of 57 animals into those with peripheral 
arterial blood pressures between 100 and 150 mm. 
Hg and those with pressures above 150 mm. Hg 
one finds the pulmonary arterial and venous pres- 
sures in the former 40 animals to be 16.7 and 7.6 
mm. Hg respectively and in the latter 17 animals 
to be 18.5 and 9.7 mm. Hg respectively. From these 
data there appears to be a positive correlation 
between the peripheral arterial blood pressure and 
the pulmonary pressures. From the same group of 
animals there was found to be no significant differ- 
ence in the pulmonary pressures in males or fe- 
males. When broken down into animals with body 
weights below 20 kg. and those above 20 kg., there 
was noted no significant difference in pulmonary 
arterial or venous pressures in relation to weight. 
It is likely that a decreased cardiac output in 
shock is at least partly responsible for the observed 
effects. 

Light flux constancy at the intensity limin of the 
eye for total receptor cross-sectional areas. 
CuarR.Les Hara. Dept. of Physiology and Bio- 
chemistry, New York Medical College, New York, 
N.Y. By methods previously described (Federa- 
tion Proc. 7: 47, 1948) it has been demonstrated 
that for homogeneous rod populations, i.e., for 
specific retinal regions, the product of the thresh- 
old intensity J and the retinal (stimulus) area A 
is constant for areas ranging from 0.04 degree 
subtense to 1.0 degree subtense. For homogeneous 
cone populations JA is constant for areas up to 0.5 
degree subtense. Calculations have been made for a 
single eye to determine whether the luminous flux 
is constant for rod and cone cross-sectional areas in 
non-homogeneous retinal regions, e.g., the fovea 
as compared with peripheral regions. The data of 
@Msterberg (1935) and Polyak (1941) on rod and 
cone diameters and population densities in various 
retinal regions provide the means for computing A 
in terms of total rod or cone cross-sectional area in 
a given retinal (stimulus) area. For rods it is found 
that JA so computed is constant from 2 degrees out 
to 6 degrees from the foveal center. From 10 out to 
18 degrees JA is again constant at twice the value 
found closer to the center. For the inner cone seg- 
ments it is found that JA is constant from the 
foveal center out to 10 degrees in the periphery, 
beyond which it rises to a value twice as great at 18 
degrees in the periphery. These calculations for 
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one eye indicate that measurements on several 
eyes will reveal that the luminous flux actually 
incident upon the receptor elements is constant 
for the entire central area. 

Oxygen consumption of liver slices from febrile 
and normal rabbits. V. E. Hau, J. FisHeoip (by 
invitation) and R. Grant (by invitation). Dept. of 
Physiology, Stanford Univ., Stanford, Calif. 
Observations published in the literature suggest 
that during the early stage of fever the temperature 
in or near the liver rises earlier and in greater de- 
gree than the rectal temperature. This has been 
interpreted as showing that an increase in liver 
metabolism contributes significantly to the febrile 
temperature rise. However, measurement in vitro 
of the O2 consumption of liver slices taken from 
rabbits 15 minutes after the injection of typhoid- 
paratyphoid vaccine (a time when the liver tem- 
perature was said to have been rising) yielded a 
mean Qo, value of 3.71 as compared with a mean of 
4.32 for untreated controls. The difference is 
statistically significant and shows that the liver 
metabolism under the conditions employed is 
depressed in tissue taken from febrile animals. 
If the heat production of the liver is increased 
early in the fever produced by bacterial pyrogen, 
it is attributable to factors inoperative when the 
liver metabolism is studied in vitro. 

Studies of a case of congenital heart disease 
with cyanotic episodes. W. F. Hamitron, J. A. 
WINsLow (by invitation) and W. F. Hamiuton, JR. 
(by invitation). Depts. of Physiology, Medicine and 
Roentgenology, Univ. of Georgia School of Medicine, 
Augusta, Ga. The patient, an 18-year-old girl had 
been through grammar school and was in fair 
health though she had been subject to spells of 
cyanosis and fainting. Clinical impression was 
Tetralogy of Fallot. During two cardiac cathe- 
terizations she became intensely cyanotic and 
irrational but not unconscious. Pressures in vein 
and auricle were normal. Rt. ventricle 100/0, 
Aorta 65/30, Femoral 85/40, Pul. art. 5/0. These 
data confirm patency of the interventricular sep- 
tum and pulmonary stenosis. Blood in right ventri- 
cle, pulmonary artery and femoral artery were 
10-20% saturated with A-V difference between 0 
and 1%. Oxygen consumption varied around 200 
cc/min. though for 2 minutes it apparently ceased. 
When not cyanotic O2 consumption was steady at 
150 cc/min with blood pressure 140/80 and arterial 
O, saturation of 70-80%. Cardiac index at this time 
was 2.04 L. and circulation time 14 sec. by dye 
injection method. Cyanotic episodes resulted from 
activity, emotion, or vasodilator drugs and were 
accompanied by lowered arterial pressure, oxygen 
saturation, and O- uptake. 

Various explanations may be considered. The 
favored one is that the functionally single ventricle 
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pushes blood out into the two circulations as 
governed by their respective resistances. In this 
case the pulmonary resistance seems to be very 
high and a lowering of the systemic resistance 
causes increasing amounts of the ventricular output 
to pass out of the aorta and less or even no blood to 
perfuse the lungs. This caused temporary reduc- 
tion or even cessation of oxygen uptake and varying 
degrees of arterial unsaturation. 

Measurement of cardiac volume in the dog from 
X-ray shadow area. W. F. Hamitton, JR. (by 
invitation) and Pattie Dow. Depts. of Physiology 
and Roentgenology, Univ. of Georgia School of 
Medicine, Augusta, Ga. An effort has been made to 
standardize a cardiac-volume method for use during 
experiments on circulatory dynamics. After 
sacrifice experiments, P-A roentgenograms were 
taken of the closed chests of 53 supine dogs. The 
chests were opened immediately, the great vessels 
were tied off, and actual cardiac volumes were 
measured by immersion. These volumes were com- 
pared with the areas of corresponding shadows on 
the films (corrected for tube distance). 

No formula found for dog or human hearts ap- 
proximated the relationships obtained, so a new 
formula was empirically derived. The best fit 
was given by an equation of the form: Vol. = 


3 
a |(F) Xx seo | , in which s is the shorter and! 


the longer dimension of the shadow. Parallel projec- 
tion of a prolate spheroid should give a = 0.75 andb 
= 1.5. The oversimplifications in this hypothesis 
are indicated by the empirical results: a = 0.4 and 
b = 1.7. This formula predicts the volume of dog 
hearts larger than 100 cc. with an average error of 
5% (maximum 18%). Predictions for smaller 
hearts are consistently too high or too low (average 
error 22%). Most of these, however, were from 
puppies and do not fall in the range of animals 
ordinarily used in the experiments. Supplementary 
projections were not employed to increase ac- 
curacy, since such would not be feasible during 
experiments for which the method is devised. 
Effects of di-isopropyl fluorophosphate (DFP) 
on electroencephalogram and_ cholinesterase 
activity. J. L. Hampson (by invitation), C. F. 
Esste (by invitation), ALICE WILLIs (by invitation), 
and H. E. Himwicu. Medical Division, Army 
Chemical Center, Md. Di-isopropy] fluorophosphate 
(DFP) was injected into one common carotid 
artery of curarized rabbits receiving artificial 
respiration. A needle electrode was inserted 
through the skull over each cerebral hemisphere. 
The electroencephalographic changes were ob 
served with the Grass apparatus and cholines 
terase activities of various parts of the brain weré 
subsequently determined by the method of Michel. 
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The cerebral parts included the cortex, midbrain, 
medulla and cerebellum. The electroencephalo- 
graphic changes were placed in five categories of 
increasing severity : 1) No permanent change from 
the control. 2) Early permanent, alterations in- 
cluding slight increases in regularity, amplitude 
and rate. 3) Intermediate, phase 1, marked changes 
limited however chiefly to the right hemisphere. 
4) Intermediate, phase 2, marked changes (short 
of grand mal) appearing in both cerebral hemi- 
spheres. 5) Continued grand mal-like activity on 
both sides. 

In general, with succeeding categories, cholin- 
esterase activity decreased more profoundly until 
the fourth category was obtained. Statistical 
analyses of cholinesterase activities revealed how- 
ever no differences between no permanent and 
early permanent. But between early permanent 
and intermediate phase 1 all differences were 
significant while between intermediate phase 2 and 
grand mal no significant differences were noted. 
Though a rough correlation between cholines- 
terase activities and abnormalities of the electro- 
encephalogram was observed the extent of the fall 
in the cholinesterase activity is not sufficient to 
explain the degree of the abnormality in the 
electroencephalogram. ; 

Hemoglobin iron as a stimulus for the produc- 
tion of ferritin. Joon K. Hampton, JR. (introduced 
by H. S. MayEerson). Dept. of Physiology, School 
of Medicine Tulane Univ., New Orleans, La. 
Studies by Granick and others have shown that 
iron is stored chiefly in the liver, spleen and bone 
marrow as the protein-iron compound, ferritin. 
Evidence is also available to indicate the presence 
of ferritin in crystallizable amounts in the kidneys 
of the cat, dog, and human. Its presence in horse 
kidney has been demonstrated in minute amounts. 
The present experiments extend these findings to 
the mouse and rabbit kidney. It has proved difficult 
to crystallize ferritin from the kidney by the usual 
CdSO, method from animals on the usual labora- 
tory regime or after minimal doses of hemoglobin. 
However, when increasing amounts of hemoglobin 
are injected intraperitoneally, correspondingly 
larger amounts of ferritin appear in the mouse and 
tabbit kidneys. With optimal doses of hemoglobin 
itn, all animals show the presence of ferritin in 
their kidneys. More ferritin is found in the liver 
than in the kidney when small doses of Hb are 
wed, but when larger (and optimal) doses are 
used, the amounts of ferritin in the liver and kid- 
hey tend to be similar. Experiments in progress are 
designed to investigate these relationships in the 
human kidney. 

Effect of stimulation of sympathetic nerves on 
‘apillary filtration. Estaer HarpENBERGH and 
James V. Matoney, JR. (introduced by WILLIAM 
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H. Forses) Dept. of Physiology, Harvard School of 
Public Health, Boston, Mass. Variations in lymph 
flow and composition have been used in studying 
the effects of stimulation of sympathetic nerves on 
capillary filtration in the head and hind limb 
regions of the dog. After cannulation of the regional 
lymphatic vessels, control collections were made 
during standardized passive movement of the part. 
The effectiveness of sympathetic nerve stimula- 
tion was indicated by skin temperature changes. 
The quantity of lymph was increased 50-100% over 
control values during stimulation, while the pro- 
tein concentration was somewhat reduced. In the 
hind paw most of the increase occurred in the first 
10 minutes of stimulation. Such an increase ap- 
pears surprising since the filtration pressure should 
be decreased by the intense precapillary vaso- 
constriction produced by the stimulation. Several 
explanations have been considered: 1) a lymph 
reservoir which is somehow ‘squeezed out’ is 
rendered unlikely by the fact that there is no post- 
stimulation decrease in flow; 2) increased post- 
capillary resistance is rendered unlikely by the fact 
that lymph flow is increased even when capillary 
pressures have already been raised by venous 
obstruction ; 3) gross changes in capillary bed due 
to closing of arterio-venous anastomoses does not 
affect the result, since the increase in lymph flow 
occurs when the paw is immersed in a water bath 
at 15 degrees Centigrade. There appears to be an 
increase in capillary filtration during stimulation 
of sympathetic nerves, but the exact mechanism 
is not extablished. 

Renal excretion of creatinine in man. KENDRICK 
Hare, Harowp GotpstTeEIn (by invitation), HENRY 
L. Barnett (by invitation), HELEN McNamMara 
(by invitation), and Rut §S. Hare (by invita- 
tion). Dept. of Pediatrics, The New York Hospital 
and Cornell Univ. Medical College, New York 
City. Using the adsorption-elution method of Hare 
and Hare for creatinine determinations, we have 
compared the. renal plasma clearance of endog- 
enous creatinine with simultaneous inulin clear- 
ances in 24 observations on 22 normal subjects 
ranging from 1 week to 40 years of age. Each 
observation included 3-9 clearance periods of 10-20 
minutes duration. The average creatinine/inulin 
clearance ratio was 1.03 with a range of 0.82-1.26. 
The clearance of exogenous creatinine, given by 
mouth or by vein, was similarly studied in 9 experi- 
ments on 6 normal subjects for a total of 76 periods. 
The average creatinine/inulin clearance ratio was 
1.08 with a range of 0.97-1.20. In chronic renal 
insufficiency the clearance of both endogenous and 
exogenous creatinine is elevated above the inulin 
clearance to give creatinine/inulin clearance ratios 
of 1.29-2.64. 
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Determination of creatinine in blood and urine. 
Rutu 8S. Hare (by invitation) and Kendrick 
Hare. Dept. of Pediatrics, The New York Hospital 
and Cornell Univ. Medical College, New York City. 
Pure creatinine solutions of 0.05-0.40 mg. % develop 
maximal color with alkaline picrate within 20 
minutes and remain stable; tungstic, picric, tri- 
chloracetic acid or cadmium, zinc or iron filtrates 
of serum or plasma continue to develop color, as 
measured at 500 my in a Beckman spectrophotom- 
eter, for 2 hours or more. The interference of the 
non-creatinine chromogens can be avoided by 
adsorbing the creatinine on Lloyd’s reagent and 
eluting with alkaline picrate solution (Borsook, 
J. Biol. Chem. 110: 481, 1935). This procedure gives 
98-101% recovery of creatinine added to serum or 
urine ; synthetic creatinine, containing radioactive 
carbon, is completely adsorbed by Lloyd’s reagent 
from urine and from plasma filtrates. Approxi- 
mately 80% of the material in normal human serum 
giving the Jaffe reaction is creatinine ; 90-100% of 
the urinary chromogen is creatinine. The serum 
creatinine falls from 0.8 mg. % in the first week of 
life to 0.8 mg. % at one month, begins to rise at two 
years and reaches the adult level of 0.8 mg. % at 
15-18 years. In chronic renal insufficiency, the 
serum creatinine constitutes 90% or more of the 
total chromogen. 

Effects of lanatoside C upon ectopic ventricular 
activity following coronary occlusion. A. SIDNEY 
Harris and Rosert H. Koxernot (by invita- 
tion). Baylor Univ. College of Medicine, Houston, 
Texas. The threshold intravenous dose of lanato- 
side C for the production of ventricular ectopic 
discharges in unoperated dogs anesthetized with 
morphine and light barbital sodium was found to 
be about 0.125 mg/kg. when administered in two 
equal parts separated by one hour. The anterior 
descending arteries were ligated near their origins. 
The ectopic rhythms produced by coronary oc- 
clusion were present during the period from about 
8 hours to 3 days following the operation. La- 
natoside C in varied doses was given at intervals 
ranging from 10 hours to 13 days after occlusion. 
When given during the first 4 days, the ectopic 
threshold dose, either in the presence or absence of 
a preexisting ectopic rhythm, was found to be 
lowered to 0.1 mg/kg. or slightly less, i.e., about 70 
to 80% of the control threshold. After 4 days the 
ectopic threshold was not lower than the pre- 
operative control except in four dogs which at the 
beginning of the test exhibited electrocardiographic 
patterns interpreted as aberrant conduction. 
Tests with 0.06 mg/kg. produced no ectopic dis- 
charges at any time. Evidence from other sources 
indicates that this dose is more than sufficient to 
increase work output in a failing heart; therefore 
these findings may indicate that danger associated 
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with ventricular ectopic activity following coro. 
nary occlusion is not increased by conservative use 
of lanatoside C. The dose required to produce 
retching and vomiting was consistently lower than 
that which produced ectopic beats in unanesthe- 
tized dogs. 

Late development of ectopic ventricular activity 
following coronary occlusion. A. SripnEy Harris 
and Rosert H. Koxkernor (by invitation). 
Dept. of Physiology, Baylor Univ. College of 
Medicine, Houston, Texas. The anterior descend- 
ing arteries of the hearts of 25 dogs were ligated 
proximal to any large branch. The dogs were 
anesthetized with morphine and a minimal dose of 
barbital sodium (180 mg/kg.). Under such anes- 
thesia the hearts are fully susceptible to the de- 
velopment of ventricular ectopic systoles. To pre- 
vent the occurrence of rapid ectopic discharges and 
death via ventricular fibrillation within the first 
10 minutes following occlusion, the occlusion was 
made in 2 stages. Partial occlusion was followed 30 
minutes later by total obstruction. No animals so 
operated were lost during the early period in 
which, following one-stage occlusion, the usual 
mortality is near 50%. Frequent electrocardio- 
graphic observations and records were made. 
Ventricular ectopic systoles began to appear in 
significant numbers after periods of 6 to 12 hours 
in the different experiments. Eight hours was the 
most common time for the beginning of the rise of 
ectopic activity beyond an occasional premature 
beat. At the end of 12 hours ectopic activity was 
prominent in every animal studied through the 
period except one that maintained a sinus rhythm. 
One animal had a moderate ectopic frequency from 
the time of occlusion. Typically, a maximal ventric- 
ular tachycardia was reached between 10 and 21 
hours, and ectopic activity persisted from 2 to 4 
days. Large highly necrotic gross infarcts were 
found in almost all hearts upon sacrifice (10 to 22 
days). 

The uptake of radiocalcium by the skeleton. 
Harotp E. Harrison and Heten C. Harrison 
(introduced by NatHan W. SuHock). Dept. of 
Pediatrics, The Johns Hopkins Univ. Medical 
School, and Pediatric Division, Baltimore City 
Hospitals, Baltimore, Md. The equilibrium between 
skeletal calcium and calcium of the body fluids was 
studied by determinations of the uptake of Ca® by 
the bone of animals given Ca*Cl-: solution. Groups 
of rachitic rats, rachitic rats treated with vitamin 
Dz, and control rats were used. During the experi- 
mental period, some of the animals received a high 
calcium diet and others, a diet low in calcium. The 
animals were sacrificed at intervals from 2 hous 
to 2 weeks following administration of Ca®. Meas- 
urements of the radioactivity of the calcium of 
blood serum and the skeleton were made, and the 
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ratio of Ca* to Ca* expressed in terms of counts 
per second per mgm. calcium. Equilibrium between 
body fluid calcium and bone calcium occurs rapidly 
and in some instances is reached by 72 hours. Epi- 
physeal bone calcium attains equilibrium with se- 
rum calcium more rapidly than that of diaphyseal 
bone, and the rate of equilibrium is not related to 
the rate of bone salt deposition. The uptake of Ca* 
by the skeleton is not a measure of new bone salt 
addition. Following introduction of Ca® into the 
body fluids exchange of Ca‘® of the skeleton for 
Ca* of the body fluids occurs until the ratio of 
these isotopes is the same in both phases. 2 

Effect of cinchophen on the secretory activity 
of Brunner’s glands. K. Hartiaua (by invitation) 
and M. I. Grossman. Dept. of Clinical Science, 
Univ. of Illinois College of Medicine, Chicago, Ill. 
Experiments were carried out to determine 
whether cinchophen when given in doses known 
to produce ulcers in the dogs has any effect on the 
Brunner’s gland secretion. The juice was obtained 
either from pouches or everted flaps made from the 
first part of the duodenum. The original blood sup- 
ply and nerve connections were maintained. 200 mg. 
of cinchophen per kg. of body weight was given 
orally daily for 4 days to 6 dogs. It was noted that 
the basal secretion was markedly affected after the 
cinchophen administration. The alterations took 
place usually after the second day and in some 
cases even in the first day after the ingestion of 
drug. The total output of juice diminished to less 
than a half of the volume of that of the controls. 
Both the alkali content and the pH were decreased 
although the great decrease in the total alkali out- 
put was mostly a result of the decreased amount of 
juice secreted. The mucous content was not ana- 
lysed but in the cases most affected by cinchophen 
the juice became thinner and was waterish. There 
was also a decrease in the volume of juice secreted 
in response to a standard test meal (Pard, milk, 
white bread). 

Inhibition of activity of visual receptors by 
illuminating nearby retinal areas in the Limulus 
eye. H. K. Harruine. Dept. of Biophysics, Johns 
Hopkins Univ., Baltimore, Md. and the Johnson 
Research Foundation, Univ. of Pennsylvania, 
Philadelphia, Penna. A discharge of impulses 
ina given single optic nerve fiber from the eye 
of Limulus can be elicited only by the illumi- 
nation of some one particular facet of the eye, 
containing the receptor ‘that gives rise to that 
herve fiber. It has been found that illumination of 
neighboring areas of the eye, while unable to initi- 
ate activity in a given fiber, can nevertheless affect 
the responses to illumination of its receptor. A 
steady discharge of impulses was obtained by a 
small spot of light confined to the appropriate 
inet; illuminating nearby facets then caused a 
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slowing of the discharge. The frequency dropped 
markedly at first (after a latency of .2-.4 sec.), 
then rose somewhat; on turning off the adjacent 
illumination, the frequency increased and within 
.4 sec. had recovered its original value. This in- 
hibitory effect was greater the higher the intensity 
and the greater the area illuminated; it decreased 
with increasing distance between the particular 
facet and the neighboring area illuminated. The 
role of this effect in enhancing visual contrast is 
obvious: brightly illuminated areas inhibit the 
activity from dimly lighted regions more than the 
latter inhibit the activity from the former. In 
Limulus, axons of the receptor cells enter a non- 
ganglionic plexus before leaving the eye via the 
optic nerve; by recording from fibers between the 
receptors and the plexus, it could be shown that 
the inhibitory effect of adjacent illumination 
depended on the integrity of the nervous connec- 
tion between the receptor and the plexus. 

Effects of experimental anaemia on the circula- 
tion in dogs. J. D. Hatcuer (by invitation), F. 
SuNAHARA (by invitation), J. C. van NoorpwisJK 
(by invitation) and O. G. Epuotm. Dept. of Phys- 
tology, Univ. of Western Ontario, London, Canada. 
The cardiac output, peripheral blood flow, and 
blood volume have been measured before, during 
and after the development of anaemia by small 
daily haemorrhages. While the haemoglobin level 
is falling, there is a slight decrease in cardiac out- 
put and right auricular pressure. This is con- 
sidered to correspond to the hypodynamic phase of 
Howarth and Sharpey-Schafer. When the haemo- 
globin level falls to 50% or less of the initial value, 
the cardiac output and the right auricular pressure 
increase abruptly. At this stage, the daily haemor- 
rhages are stopped; the cardiac output rises to 
reach a peak value averaging 160% of the pre- 
haemorrhage outputs. The greatest cardiac out- 
put is obtained approximately 2-4 days after the 
cessation of haemorrhage, at a time when the 
haemoglobin value is still at its lowest level. The 
hyperdynamic phase persists for 2-5 days.and then 
the cardiac output declines reaching a normal level 
at a time when the haemoglobin level has recovered 
to 75-500% of the pre-haemorrhage value. Oxygen 
consumption is increased significantly during the 
hyperdynamic phase. The saturation of the mixed 
venous blood diminishes during the hypodynamic 
phase and rises in the hyperdynamic phase. The 
total blood volume decreases approximately 25% 
during the period of haemorrhage, while the plasma 
volume remains relatively unchanged. The plasma 
volume and total blood volume rise during the 
hyperdynamic phase, but the overall changes are 
not marked. 

Consciousness and reflex potentialities of dogs 
during immersion hypothermia. H. O. Haterius 
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and A. H. Heanaver. Dept. of Physiology, Boston 
Univ. School of Medicine, Boston, Mass. Random 
observations on CNS activity on more than 150 dogs 
during immersion hypothermia are worthy of 
record. The choice of pre-cooling anesthetic is of 
paramount importance. Light ether or cyclopro- 
pane, withdrawn periodically, reveals with con- 
siderable accuracy the rectal temperature (R.T.) 
at which consciousness is abolished by cold narco- 
sis. This varies from 22.5° to 26° R.T. (24.5° to 28° 
cerebral temperature). The 22.5° observation was 
made during rewarming, at which point the dog 
righted his head and attempted standing. Failure 
to stand was due to intense shivering and limb 
spasticity. In one experiment after withdrawal of 
cyclopropane the dog strained at his bonds at R.T. 
20.5 and again at 15.8 (cerebral temperatures 23.5° 
and 20.5° resp.). Spontaneous reflex activity was 
noted as follows: shivering, which under pento- 
thal-Na is rarely observed below 21°, may under 
light ether be evident at 16° or 17°; vocalization 
(whimpering, whining, moaning) to 17°, barking 
in one case at 20°; spontaneous jaw, head or limb 
movements to 17° (exceptional case 15.8°) ; spon- 
taneous respiration in one preparation at 11.8° 
(2/min.), in 2 preparations below 13.6°, and a total 
of 12 dogs breathed at R. T. 16° or lower (cerebral 
temperature 20° or less). After pentothal alone 
consciousness during rewarming is never observed 
at rectal temperatures below the thirties, although 
the last injection may have been made some 2 or 3 
hours earlier. Furthermore, the temperatures at 
which the above reflexes disappear are all higher 
than those recorded. 

Ascorbic acid metabolism in patients with 
certain gingival disturbances. Raymonp Hayes 
(by invitation), WauteR M. Booker and Mari- 
ANNA B. SEWELL (by invitation). Dept. of Oral 
Medicine, College of Dentistry, and Department of 
Pharmacology, College of Medicine, Howard Univ., 
Washington, D. C. Fasting plasma ascorbic acid in 
patients suffering with various types of gingivitis 
was found to be significantly lower than in a control 
normal group of patients. The cell ascorbic acid 
levels of the blood in the same patients was equal 
to or in some instances greater than that of the 
control groups. By and large, only when there is 
deficiency in both plasma and cell ascorbic acid 
were clinical signs of gingivitis striking or even 
present. When ascorbic acid is administered (orally 
or intravenously) to patients and to normal sub- 
jects, the plasma level rises faster than the cell 
level, suggesting something of a barrier between 
the plasma and the cells. Many of the patients 
excrete ascorbic acid in the urine in greater quan- 
tity and at faster rate than the normal subjects. 
Efforts are in progress to compare the rate of 
urinary excretion with the clinical state of the 
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patient regarding gingivitis. There are presented 
some outstanding examples of extremely low 
kidney threshold regarding ascorbic acid excretion 
among some of the patients. The low kidney 
threshold to ascorbic acid apparently bears no 
relationship to the general nutritional state of the 
patient in terms of plasma proteins and blood 
sugar. Diminution of serum chlorides upon the 
intravenous or oral administration of 100 to 300 
mg. of ascorbic acid is seen in all patients and in 
normal subjects. 

Effect of pituitary adrenocorticotropin on the 
plasma hypertensinogen concentration of dogs. 
F. W. Haynes, P. H. ForsHam (by invitation), 
G. W. Tuorn and L. Dexter (by invitation), 
Dept. of Medicine, Harvard Medical School, and 
the Medical Clinic, Peter Bent Brigham Hospital, 
Boston, Mass. The effect of purified hog anterior 
pituitary adrenocorticotropin (ACTH, Armour) 
on plasma hypertensinogen was studied in trained, 
unanesthetized dogs. ACTH, without appreciable 
contamination with thyrotropic, gonadotropic and 
growth hormones, but containing posterior pitui- 
tary activity up to 0.08 units per mg., was used ip 
daily doses equivalent to 20 to 80 mg. of Armour 
standard (LA-1-A). Hypertensinogen was deter- 
mined by incubation of plasma with an excess of 
hog renin and cat assay of the hypertensin formed. 
Data are based on the mean of at least 4 satisfactory 
assays on each plasma sample. In 5 experiments on 
normal dogs receiving ACTH, either intramuscu- 
larly in divided doses over a 3-day period or intra- 
venously as an infusion over several hours, the 
hypertensinogen concentration increased for sev- 
eral days and then returned to its previous level. 
The control hypertensinogen levels of these dogs 
(1.7-3.1 cat units per cc. of plasma) were increased 
by 0.6 to 2.9 cat units after ACTH. Adrenocortical 
activation was suggested by a significant fall in 
eosinophils during ACTH administration. ACTH 
failed to influence the hypertensinogen concentra- 
tion in an adrenalectomized dog. Hypertensinogen 
and eosinophil levels failed to show a significant 
change in control experiments designed to test the 
effect of sampling and of posterior pituitary con- 
tamination in a normal dog. 

Corticosteroid release from the isolated adrenal 
gland. Oscar Hecuter. Worcester Foundation for 
Exptl. Biology, Shrewsbury, Mass. Isolated beef and 
sheep adrenal glands were perfused with homolo- 
gous citrated blood. Following the addition of 
adrenocorticotrophic hormone (ACTH) it was con- 
sistently observed that the venous blood contains 
an increased amount of formaldehydegenic sub- 
stances (F.S.) in the neutral chloroform fractio® 
designed to concentrate adrenocortical steroids. 
These F.S. may be obtained from perfusates by 
extraction of the acidified blood with chloroform 
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chloroform-ethanol mixtures or by chloroform 
extraction of dialysates of blood. With both meth- 
ods, it has been found that there is either slight 
or no release of F.S. from glands perfused in the 
absence of ACTH. In 5 experiments with beef 
glands, following the addition of ACTH (20 to 200 
ug per cc.) there is an average release of F.S. 
corresponding to 26 ug (Range 10-42) equivalents 
of 11-desoxycorticosterone per minute per gland 
(weights 15-20 gm.). In some glands, increased 
F.S. output was maintained for as long as 4 hours. 
In 2 experiments with sheep glands the release of 
F.S. following ACTH was of the same order of 
magnitude per gm. gland. Assay of fractions, from 
four different beef adrenal persates for glycogenic 
activity, using the method of Olson et al. (Endo- 
crinology 35: 430, 1944) revealed two to be active; 
50 and 100 ug F.S. equivalent to 50 and 60 ug. 
Compd E. Kendall respectively. The other two 
extracts were inactive at a level of 100 and 400 ug 
F.S. In 4 experiments, despite wide variations in 
dosage, the intrarterial injection of epinephrine 
consistently failed to release F.S. from perfused 
glands. The significance of these in vitro findings 
will be discussed. 

Temperature gradients in dogs in immersion 
hypothermia. A. H. Heanaver. Dept. of Physio- 
logy, Boston Univ. School of Medicine, Boston, 
Mass. The procedure followed in this laboratory 
for producing rapid, drastic hypothermia in dogs 
(after preliminary anesthetization and required 
surgery—animals in supine position on dog board) 
isimmersion to the neck in an iced bath at 2°-4° C. 
With the head end of the board a few inches higher 
than the foot the portion of the animal unimmersed 
includes the head, the ventral third of the thorax 
and all but the nape of the neck. The proportion of 
exposed to submerged body is approximately that 
obtaining when a man floats on water in a ‘Mae 
West’ life vest. Under these conditions there occur 
not only core to surface, but also cerebral (C.T.) to 
rectal temperature (R.T.) gradients. Cerebral, 
mediastinal (M.T.), right heart blood (B.T.) and 
rectal temperature as well as muscle and skin 
temperature (or some combination of these) is 
recorded continuously via Speedomax (Leeds & 
Northrup). Plotting R.T. linearly as abscissa and 
deviations therefrom as ordinate, curves are ob- 
tained from which the following conclusions may 
be drawn: 1) C.T. is higher than R.T., and pro- 
stessively so with decreasing R.T. 2) M.T., ini- 
tially slightly below rectal, is equal to the latter at 
R.T. 36° and subsequently parallels the curve for 
C.T., about 1° lower. 3) Right heart blood (B.T.) 
is initially 4° less than R.T.., falls further on im- 
Nergion and then crosses R.T. when latter reaches 
%°, and thence parallels C.T. and M.T. When R.T. 
aches 12° the C.T., M.T., and B.T. are 18°, 17°, 
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and 16° respectively. Skin temperature from sub- 
merged area rapidly approaches bath temperature. 
Muscle temperature (hind leg) cools more slowly 
than skin, but much more rapidly than R.T. 

Pulse rate and blood pressure of dogs in im- 
mersion hypothermia. A. H. HEGNAvER and H. O. 
Haterivus. Dept. of Physiology, Boston Univ. 
School of Medicine, Boston, Mass. Average pulse 
rate (P.R.) and blood pressure of 18 lightly anes- 
thetized dogs (sodium pentothal) obtained during 
cooling in an iced bath (2°-4° C.) were plotted 
against the right heart blood temperature (B.T.). 
A thermocouple was placed in right heart with 
continuous recording on Speedomax in degrees 
centigrade. The pre-immersion P.R. was 155. 
Disregarding the initial abrupt increase and de- 
crease in rate from moment of immersion to B.T. 
36° the rate follows a smooth regression curve to 
B.T. 15° at which point the P.R. is 15. Between 
B.T. 36° and 26° the apparent Qi = 2.1, and in- 
creases to 5.5 between 25° and 15°. Plotting log 
P.R. vs 1/T° abs. revealed no sharp breaks. Tenta- 
tively as a working hypothesis a regression curve 
(Qi = 2.5) was constructed, passing through the 
origin of the experimental curve (at P.R. 155). The 
computed curve again coincides with the P.R. curve 
at B.T. 19°, when the two follow a similar course. 
Between B.T. 39° and 19° the P.R. curves lies well 
above the computed curve, and it is suggested the 
elevation is a measure of sympathetic activity at 
these temperatures. 

Action of heparin on protoplasmic gelation. 
L. V. Hertsrunn. Dept. of Zoology, Univ. of 
Pennsylvania, Philadelphia, Penna. Earlier studies 
from this laboratory have indicated that the 
gelation of protoplasm is similar to the clotting of 
blood. Before a cell divides, its protoplasm gels 
and the appearance of the mitotic spindle is pre- 
ceded by the so-called mitotic gelation. In the egg 
of the worm Chaetopterus, this mitotic gelation is 
prevented by immersion of the eggs in dilute 
solutions of heparin. Suppression of mitotic gela- 
tion results in an inhibition of cleavage. Similar 
results were obtained with frog eggs. The initiation 
of mitosis in these eggs tends to be prevented by 
the presence of heparin. There is an indication, 
therefore, that in living cells the colloidal behavior 
of the protoplasm is to some extent at least deter- 
mined by the equilibrium between thrombin-like 
substances and heparin or heparin-like substances. 
Actually, in the Chaetopterus egg there is direct 
evidence for the presence of either heparin or some 
substance which stains like it. 

The role of the Sertoli cell in the testis-pituitary 
axis in men. Cart G. HELLER, Witt1AM O. Map- 
pock (by invitation), Epwin C. Juneck (by in- 
vitation), and Warren O. Nexson. Depts. of 
Medicine and Physiology, Univ. of Oregon Med. 
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School, Portland, Oregon, and Dept. of Anatomy, 
Univ. of Iowa Med. School, Iowa City, Ia. The sup- 
porting cell of Sertoli is claimed to elaborate a 
non-androgenic hormone whose role is to inhibit 
the secretion of pituitary gonadotrophin. If this is 
correct, no alterations in gonadotrophic output 
should occur in instances in which Sertoli cells re- 
main intact and germinal cells disappear. Testic- 
ular biopsies in men with azoospermia or oligo- 
spermia have revealed 34 cases in which at least 
some of the seminiferous tubules were devoid of all 
germinal elements except the Sertoli cell. Such 
tubules constituted 10% to 100% of the total 
seminiferous tubules and were associated with 
either hyalinization of the basement membrane or 
with tubules having germinal cells present, or both. 
Despite the intact Sertoli cells, elevation above 
normal in the gonadotrophin titers was regularly 
encountered in cases having less than 70% of 
active tubules. A roughly direct proportionality 
exists between the height of the titers and the 
degree of spermatogenic failure. This suggests that 
the Sertoli cell does not enter into testis-pituitary 
regulation, but suggests that during active sperma- 
togenesis, gonadotrophins are inactivated: in the 
presence of incomplete or failing spermatogenesis, 
a smaller amount of gonadotrophin is utilized, 
allowing for a rise in titer. 

Adrenal cortical function and the effect of 
adrenocorticotropin in myasthenia gravis. LEON 
HELLMAN (introduced by R. E. Weston). Medical 
Division, Montefiore Hospital, New York City. 
Hypertrophy of the lymphoid tissues and the 
thymus occurs in many patients with myasthenia 
gravis and in patients and animals with adrenal 
cortical hypofunction. Atrophy of the thymus can 
be induced in animals by the administration of 
adrenocorticotropin (ACTH). Since surgical re- 
moval of the usually enlarged thymus appears to 
benefit patients with myasthenia gravis, ACTH 
was administered to patients with myasthenia 
gravis in an attempt to ‘hormonally’ remove their 
thymuses. Several adrenal cortical functions were 
studied in these patients. The subjects were 5 
patients with classical myasthenia gravis, re- 
sponsive to prostigmine, none of whom had demon- 
strable thymic tumors. Injection of 35 mg. ACTH 
(Armour) produced the responses characteristic of 
normal adrenal function. Circulating eosinophils 
fell over 60%, circulating lymphocytes fell over 
40%, and uric acid-creatinine ratio increased over 
70%. Sodium restriction to 100 mg. daily for 10 
days did not produce adverse effects or a tendency 
to lose sodium. 17-ketosteroids were normal in 3 of 
the patients tested. 0.2 mg. epinephrine produced a 
60% fall in circulating eosinophils. Administration 
of 125 mg. ACTH daily for 4 days to 3 patients 
produced the changes associated with adrenal 
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cortical hyperfunction. If anything, the patients’ 
clinical courses were adversely affected. This may 
be related to the potassium diuresis or the altered 
intracellular-extracellular Na-K ratio produced by 
ACTH. Administration of 500 mg. synthetic 
Compound A (supplied by Merck and Company) 
to 2 patients produced a temporary dramatic 
restoration of muscular function. 

Effect of adrenocorticotropin in human chronic 
lymphatic leukemia. Leon HELLMAN (introduced 
by R. E. Weston). Medical Division, Montefiore 
Hospital, New York City. The administration of 
adrenocorticotropin (ACTH) produced a decrease 
in circulating lymphocytes and eosinophils in the 
human and adrenal cortical extracts are said to 
produce a lymphopenia and regression of lymphoid 
tissue in mice with spontaneous lymphatic leu- 
kemia proved by marrow aspiration were injected 
with 25-125 mg. ACTH (Armour). The initial 
peripheral white count ranged from 3000-400,000 
WBC, the majority being in the upper range, and 
the lymphocytes were usually over 90% of the 
total WBC. After ACTH, no leukemic patient 
showed a significant decrease in circulating lympho- 
cytes, but all except 2 showed a fall in circulating 
eosinophils of over 60%. Initial eosinophil counts 
tended to be low. Total WBC remained unchanged 
while the uric acid-creatinine ratio was usually 
increased over 60%. No changes were observed in 
lymph nodes removed from two patients before and 
after the ACTH. In contrast, 25 normal controls 
given simultaneous injections of equal amounts of 
the same ACTH, showed a fall of over 40% in 
circulating lymphocytes, a decrease of over 60% in 
circulating eosinophils, an increase in total WBC 
of 50-120%, and an absolute polymorphonuclear 
leukocytosis with a shift to the left. 25 cc. lipo- 
adrenal cortex extract (supplied by the Upjohn 
Company) produced changes in normals and 
leukemics similar to ACTH. The effect of ACTH 
on the peripheral blood may be useful as a biologic 
test for lymphoid leukemia and has been used 
successfully in two patients with aplastic anemia. 
It is suggested that mouse lymphoid leukemia 
differs significantly from the human variety. 

The concurrent feeding of amino acids. RicHAkD 
HENDERSON (by invitation) and Rosert 8. Har- 
ris. Nutritional Biochemistry Labys., Massachu- 
setts Inst. of Technology, Cambridge, Mass. 
Groups of weanling rats were fed a basal diet con- 
taining casein (30), corn starch (55.4), hydroget- 
ated fat (10), tryptophan (0.17), histidine (0.13), 
saltmixture (4) and vitamin mixtures (0.36). 
Control groups received the basal diet + 1% 
lysine. Test groups received the basal diet and the 
basal diet + 2% lysine at alternate feedings. The 
lysine replaced equal weights of corn starch in the 
diet. Groups weer fed (1) one hour and fasted / 
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hours, (2) one hour and fasted 5 hours and (3) one 
hour and fasted 3 hours throughout successive 
experiments lasting 27 days. A time-interval feeder 
was devised for the automatic opening and closing 
of the feeding jars. Significant differences were 
noted in nitrogen retention and in bodyweight 
gain, weight gain per gram of diet eaten, weight 
gain per gram of lysine eaten. These differences 
were greater as the feeding intervals lengthened. 
Thus a delay of three hours or longer, in the feeding 
of lysine as a supplement to a lysine-low diet inter- 
fered with metabolism. Lysine must be fed con- 
currently with other amino acids in the diet for 
most efficient utilization by the rat. 

Factors determining cerebral oxygen supply 
during positive acceleration. J. P. Henry, O. 
GAUER (by invitation), E. E. Martin (by invita- 
tion), S. S. Kery (by invitation) and K. KRAMER 
(by invitation). Aero Medical Laby., Air 
Material Command, Wright-Patterson Air Force 
Base, Dayton, Ohio. Extraordinarily low mean 
cephalic arterial pressures of less than 20-30 mm. 
Hg (blackout) can be endured during positive 
accelerations lasting as long as 3 minutes without 
loss of consciousness. When compared with the 
effects of a comparable drop in pressure during 
hemorrhagic shock, there is an unexpected reten- 
tion of mental performance and orientation. In 
order more clearly to define the mechanisms in- 
volved, radial arterial and cerebral venous pres- 
sures, and arterial and cerebral venous oxygen 
saturations were measured in man during accelera- 
tion. These parameters were measured two at a 
time using electrically operated gauges for the 
pressures and a Kramer glass cuvette oximeter for 
the oxygen saturations. The fall in arterial pressure 
at head level induced by the acceleration was 
closely followed by a drop in jugular venous pres- 
sure. In spite of black-out (4.5 g) one subject still 
had 60 mm. Hg mean pressure differential across 
the brain. The venous pressure became less nega- 
tive as arterial pressure rose during the cardio- 
vascular response to the sharp fall in arterial 
pressure induced in the carotid sinus by the ac- 
celeration. Arterial oxygen saturation also started 
to fall approximately 7 seconds after acceleration 
commenced and by the end of the 15 second run at 
4.59 it had attained approximately 90%. Further, 
after a 5-7 second delay the venous oxygen satura- 
tion fell and showed fluctuations paralleling the 
arterial and venous pressure changes. Typical 
changes in venous oxygen content were from 10.5 
vols. % resting to 7.5 vols. % at blackout. Thus 
arterial as well as venous oxygen content should be 
known to determine the oxygen supply of the brain 
luring prolonged acceleration. The extent of the 
fall in cerebral venous oxygen content at blackout 
points to an inadequacy of cerebral oxygen supply. 
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Some responses of man to internal thermal 
stimulation. Austin Henscuet, Henry Lone- 
STREET TAyLor and AnceEt Keys. Laby. of Phys- 
iological Hygiene, Univ. of Minnesota, Min- 
neapolis, Minn. The gastric motility, blood sugar 
concentration, blood pressure, pulse rate and 
finger skin temperature responses to internal 
thermal stimulation were measured on a total of 
16 young men who were free from signs of gastro- 
intestinal and cardiovascular abnormalities. The 
thermal stimulus was a standard ice cream mixture 
to which 15% barium sulphate was added. Either 
400 or 100 gm. portions of the test meal was eaten 
in exactly 5 minutes; the test meal temperature 
was —8°C., 26°C. or 65°C. Gastric motility as 
measured by gastric emptying time was not altered ° 
by the temperature of the test meal. The blood 
sugar concentration increased a maximum of 22 
mg. % 30 minutes after the —80°C. test meal; the 
maximum after the 65°C. test meal was 12 mg. %. 
Finger skin temperature decreased an average of 
3.25°C. at 10 minutes after the —8°C. test meal 
and was not back to normal at 50 minutes; the 
26°C. and 65°C. test meals had no effect. An in- 
crease of 14.8 mm. Hg systolic and 17.6 mm. Hg 
diastolic blood pressure and 20.2 beats per minute 
pulse rate occurred during ingestion of the 400 
gram test meal at —8°C. The values were normal 
within 2 minutes after completion of the meal. 
There was no blood pressure, pulse rate or skin 
temperature response to the 100 gram test meal 
served at —8°C. 

Thermistors as applied to temperature measure- 
ments in animals. J. F. Herrick anp E. Giar- 
BORG. I'he Mayo Foundation, Rochester, Minn. The 
thermistor (thermally sensitive resistor) has 
proven a convenient, simple, rugged and accurate 
method for measuring the temperature of various 
animal tissues in our laboratory. This type of 
thermometer introduces a new order of sensitivity 
so far as resistance thermometers are concerned. 
We are using thermistors for measuring tempera- 
tures as low as —40°C. in certain investigations on 
frost-bite and also temperatures as high as animal 
tissues can be heated without irreversible changes 
being produced. The thermistor is particularly 
suitable for measuring temperature changes in bone 
and bone marrow. Rectal temperatures of small 
animals can be recorded continuously quite con- 
veniently. The thermistor can be introduced 
easily into arteries, veins, muscle and subcutaneous 
tissue and left in place throughout the day when 
studying changes in temperature caused by various 
methods of heating or cooling. We have been using 
the thermistor for measuring changes in skin tem- 
peratures of the dog for almost two years and find 
it a very convenient method. All temperatures may 
be recorded on moving photographic film or by 
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direct observation. Temperatures may also be 
observed at a considerable distance from the site 
of measurement. The various types of thermostors, 
the necessary equipment for measuring tempera- 
tures and the method of calibration will be de- 
scribed, and representative data discussed. 

Mechanism and management of edema. GEORGE 
R. HERRMANN, JOHN W. Curiss, E. H. Scowas 
and Paut M. Sus. Univ. of Texas Medical School, 
Galveston, Texas. The newer conceptions of cardiac 
output and renal blood flow in the genesis of sodium 
retention and edema formation are discussed. The 
influence of mercurials on sodium output is 
stressed. Thiomerin—an organic mercurial with a 
sulfhydril radical and a new diuretic with low 
toxicity—is discussed. Satisfactory diuresis has 
been obtained following both subcutaneous and 
intravenous injections. Thiomerin given intra- 
venously has also been studied for any significant 
electrocardiographic changes. 

Myocardial insufficiency and its management 
with especial reference to a new and safe mercu- 
rial diuretic. Georce R. HERRMANN, JOHN W. 
Curiss, E. H. Scowas, Mivton R. HEJTMANCIK 
and Paut M. Sus. Univ. of Texas Medical School, 
Galveston, Texas. Sodium retention is the most 
important factor in edema formation in congestive 
heart failure. Decreased cardiac output results in 
diminished renal circulation, with 90-fold sodium 
reabsorption. Sodium, with its retained water 
added to the extracellular fluids, produces edema. 
Organic mercurial decrease tubular reabsorption of 
electrolytes and water, producing diuresis. A 70- 
fold sodium excretion accompanies mercurial 
diuresis. Intravenous mercurial diuretics have re- 
sulted in sudden death, with ventricular fibrilla- 
tion demonstrated in 2 cases, and 20% of patients 
show cardiac mechanism disorders. In attempting 
to counteract this myocardial toxicity, a sulfhydril 
group was substituted for theophylline. This 
mercapto, thiomerin, is less toxic than any other 
mercurial diuretic. Thiomerin is well tolerated 
subcutaneously, and produces satisfactory diure- 
sis. Intravenous use to compare its effects on the 
heart with that of other mercurials has resulted in 
a minimum of even slight reactions. This drug is 
potent, less irritating, and practical to use. 

An estimation of the regional distribution of the 
cutaneous heat losses. ALRICK B. HERTZMAN AND 
Water C. Ranpau. Dept. of Physiology, St. 
Louis Univ. School of Medicine, St. Louis, Mo. 

We have explored the possibility of calculating 
the total heat losses from the surface of the body 
and their regional distribution from the estima- 
tions of cutaneous blood flows (photoelectrically 
recorded skin pulses) and the A-V temperature 
differences (oral temperature minus skin tempera- 
ture) in the various skin regions. Total heat losses 
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thus estimated approximate those which are 
calculated from O2 consumptions and changes in 
average body temperature. The corresponding 
fractions of the total heat losses as contributed by 
the various skin regions of the resting nude subject 
are approximately: trunk 25, leg 19.5, arm 14.2, 
face 15.5, hand 15.2, foot 10.7%. These fractions 
vary from subject to subject, with the metabolic 
rate and environmental conditions. The various 
skin regions may be grouped (in resting nude 
subjects) into two divisions : one group (face, palm, 
plantar surface and digit pads) characterized by 
high rates of blood flow (above 0.06 cc/cm?/min.) 
and high rates of heat loss (above 0.2 calories/cm*/ 
min.) ; the other group (trunk, leg, arm and dorsal 
surfaces of hand and foot) characterized by low 
rates of blood flow (below 0.03 cc/cm?/min.) and 
low rates of heat loss (below 0.08 calories/cm?/ 
min.). The value of the fraction, blood flow divided 
by the difference in temperatures of skin and air, 
shows a similar regional distribution, suggesting 
that differences in evaporative rates may set flow 
levels in the corresponding skin regions. 

Determination of acetylcholine in_ cell-free 
enzyme systems by a colorimetric method. SHLOMO 
Hestrin and Emity F. Hepat (introduced by 
Davip NacuMansoun). Dept. of Neurology, Col- 
lege of Physicians & Surgeons, Columbia Univ. 
New York City. The development of a chemical 
micro-method for acetylcholine has permitted 
assay of this ester in the presence of choline and 
acetate in large excess. The method utilizes the 
fact that esters are rapidly converted at alkaline 
pH by hydroxylamine into corresponding hydro- 
xamic acids. The latter may be determined colori- 
metrically as in the procedure for acyl assay which 
has been described by Lipmann and Tuttle. 

Results obtained with the use of this method in 
experiments on synthesis of acetylcholine by 
acetylcholine-esterase and choline acetylase will be 
discussed. 

The antagonism of cinchona alkaloids to the 
circulatory effects of intravenous epinephrin. 
Epwin P. Hiatt. Dept. of Physiology, Univ. of 
North Carolina, Chapel Hill, N. C. The effect of 
standard intravenous doses of epinephrin (0.6 ce. 
of 1:10,000) on arterial blood pressures of ul- 
anesthetized dogs was recorded photographically 
using a membrane manometer. The dogs were then 
given several oral doses of quinine or quinidine 
sulfate (15 mg/kg. at intervals of several hrs.) 
attaining a sustained plasma concentration of 4 
to 10 mg/l. These drugs abolished both the press 
effect and the changes in rate which usually follow 
epinephrin injection. Lower concentrations of the 
alkaloids had less effect and larger doses of epi- 
nephrin overcame the inhibitory effect of the alka- 
loids. These results confirm the effects reporte 
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repeatedly since 1919 by investigators using intra- 
venous injections of the cinchona alkaloids without 
measurement of plasma alkaloid concentrations. 
The reciprocal effect was shown by Dreisback and 
Hanzlik (Jour. Pharm. & Exp. Therap. 83: 167, 
1945) and others, using epinephrin to counteract 
the depressor effect of intravenously injected 
cinchona alkaloids. We have previously demon- 
strated that these drugs cause renal vasodilatation 
and decrease the blood pressure of dogs with experi- 
mental neurogenic hypertension. Perhaps these 
effects are due to an inhibitory effect on adrenergic 
sympathetic endings. Since it has been demon- 
strated that these alkaloids can inhibit certain 
parasympathetic endings as well as motor fibers to 
skeletal muscles (Jour. Pharm. & Exp. Therap. 
85: 55, 1945), it may be these agents can inhibit all 
motor nerve endings. 

Effect of prostigmine and urecholine on human 
gastric motility. N.C. Hightower, JR. (by invita- 
tion), C. F. Cong, F. T. Maher (by invitation) and 
C. G. Mortock (by invitation). Section on Physi- 
ology, Mayo Foundation and Division of Medicine, 
Mayo Clinic, Rochester, Minn: Gastric motility was 
recorded by means of a system consisting of an un- 
distended balloon containing approximately 28 cc. 
of water and an air cushion of 122 cc. between the 
water-filled balloon and a glass-spoon pressure re- 
corder. The volume pressure coefficient of the sys- 
tem was 0.13. The pressures developed in the 
balloon were recorded photographically, 1 cm. of 
H,0 pressure producing 1 mm. of deflection in the 
record. Studies were made in normal human beings 
during fasting, and after the intramuscular injec- 
tion of 0.5 mg. of prostigmine and after the oral ad- 
ministration of 5 mg. of urecholine. A quantitative 
analysis of the photographic records has been 
attempted, and the results of this analysis have 
been summarized statistically. The data show that 
the rate of type II contractions (propulsive type) 
never exceeded the rate of the smaller type I con- 
tractions (‘20 second rhythm’ of Carlson), and that 
the administration of the drugs in question did not 
alter this relationship. Neither drug changed sig- 
nificantly the total amount of motility activity in 
the stomach, nor did they affect the incidence of 
the various types of motility. The drugs produced a 
slight increase in the mean height of the type II 
contractions, but the significance of this change is 
questioned. The study supports the hypothesis 
that the small type I contractions represent a basic 
fundamental rhythmic sequence of motility ac- 
tivity in the stomach. 

Effect of tridione on convulsions caused by di- 
isopropyl fluorophosphate (DFP). H. E. Himwicu, 
C. F. Essie (by invitation), and J. L. Hampson 
(by invitation). Army Chemical Center, Medical 
Division, Edgewood, Md. In a series of more than 
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100 experiments di-isopropyl fluorophosphate 
(DFP) was injected into one common carotid artery 
of curarized rabbits under artificial respiration. 
With the small amounts of atropine required to pro- 
tect the heart from succumbing to excessive acetyl- 
choline, it was possible to give DFP in dosage large 
enough to produce convulsions and still maintain 
life. Changes were noted in the electroencephalo- 
gram which in their most severe form resembled the 
condition of status epilepticus. Since the subse- 
quent analysis of the brain tissues disclosed a great 
fall in the action of cholinesterase, the enzyme 
which hydrolyzes acetylcholine,the changes in the 
brain waves were presumably produced by ex- 
cessive acetylcholine. In 10 experiments the intra- 
venous administration of tridione corrected the 
grand mal type of electroencephalogram in doses of 
0.1 to 0.3 gm/kg. and restored the electroencephalo- 
gram to normal with doses of 0.2 to 0.4 gm/kg. In 
other experiments, in which tridione was injected 
before DFP, tridione exhibited a preventive ac- 
tion for approximately 4 hours. Though the grand 
mal electrical pattern was prevented the normal 
electroencepahlogram was not maintained and in- 
creased activity was observed. The administration 
of tridione in no way influenced the profound fall in 
cholinesterase activity. It would seem therefore 
that tridione counteracts the effects of excessive 
concentrations of acetylcholine in the brain. 

Cholinergic nature of the vestibular receptor 
mechanism; forced circling movements (motion 
picture). H. E. Himwicu, C. F. Essie (by invi- 
tation), J. L. Hampson (by invitation), P. D. 
Bass (by invitation) and A. M. FrREepMAN (by 
invitation). Medical Division, Army Chemical 
Center, Md. Di-isopropyl fluorophosphate (DFP) 
was injected into the common carotid artery of 
animals belonging to four species: Rabbits, cats, 
dogs and monkeys. Though the dosage required 
varied with the species, the results were similar. 
The head turned to the side opposite to that of 
injection and compulsive circling movements were 
made to the side opposite, hence the name ad- 
versive syndrome. Labyrinthectomy or section of 
the eighth nerve prevented the development of 
the syndrome when the injection was made on the 
operated side but not when the DFP was intro- 
duced into the other common carotid artery. 
Either atropine or scopolamine cured the syn- 
drome. 

Ketosis in diabetic humans in response to the 
stress of interpersonal adjustment. LAWRENCE E. 
HInkK LE, Jr. and GeorGe T. Concer (introduced 
by Srewart Wor). Depts. of Medicine and 
Psychiatry of the New York Hospital and Cornell 
Univ. Medical College, New York City. Eleven 
diabetic individuals were subjected to experi- 
mental study. Increased glycosuria and ketosis 
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were observed repeatedly during conflicts asso- 
ciated with fear, depression, frustrated anger and, 
as far as could be ascertained in the absence of 
significant changes in diet, insulin or activity. 
Accordingly, 2 of these subjects were studied in 
the hospital where diet, insulin and activity were 
carefully controlled. A marked increase in glyco- 
suria in one, and clinically typical keto-acidosis in 
the other, were induced when the individuals were 
subjected to significant threats to their emotional 
security. Three of the subjects were studied in 
short-term experiments under sodium amytal nar- 
cosis. In all a significant rise in the concentration of 
ketone bodies in the peripheral blood occurred 
during .a discussion of their personal conflicts. 
Following reassurance, in each case the ketones fell 
to lower levels. Ketone measurements were made 
by the micro-method of Greenberg and Lester. 
Blood samples were also obtained from a catheter 
introduced directly into the hepatic vein. Sig- 
nificant elevations of ketone content during tension 
and conflict with return to control levels during 
reassurance were demonstrated. 

Acute renal cortical ischemia produced by 
stimulation of the pressor area of the cerebral 
coriex. E. C. Horr, J. F. Ket, Jr. (by invitation), 
NELSON Hastin6s (by invitation), E. H. Gray (by 
invitation) and D. M. SHoLEs (by invitation). 
Neurological Science Laby. of the Medical College of 
Virginia, Richmond, Va. Green and Hoff (Am. J. 
Physiol. 118: 641, 1937) reported in cats and 
monkeys that limb volume usually increased while 
kidney volume diminished during pressor responses 
evoked by electrical stimulation of the cerebral cor- 
tex. Denervation of the kidney abolished this renal 
vasoconstriction so that the kidney passively di- 
lated during the mean blood pressure rise. In the 
present experiments, acute blood pressure rises, 
lasting 15 to 90 seconds, were evoked by stimula- 
tion, unilaterally, of foci on gyrus proreus, gyrus 
sigmoideus, and orbital and mesial surfaces of the 
cat’s cerebral cortex. In each experiment, one side 
only of the cerebral cortex was stimulated re- 
peatedly for 1 to 2 hours using an inductorium or 
square-wave generator. Finally, during the height 
of a maintained pressor response, 30 to 50 cc. of 
India Ink solution were injected into the right 
common carotid artery towards the aorta. There 
was pronounced vasoconstriction in the cortex of 
both kidneys as evidenced by virtual exclusion of 
the ink from the renal cortical vascular bed. This 
was in sharp contrast to findings in unstimulated 
control animals, in which both kidneys were deeply 
injected throughout. It is concluded that bilateral 
renal cortical ischemia results from excitation of 
the pressor area of the cerebral cortex, and that this 
vasoconstriction is part of the generalized vaso- 
motor response underlying the acute experimental 


FEDERATION PROCEEDINGS 


Volume 8 


blood pressure rise. Possibly certain abnormal 
cerebral activity in man may result in persistent or 
recurrent renal cortical ischemia, and this mecha- 
nism may lie at the basis of essential hypertension. 

Nature of apneusis and the pontine influence on 
respiration. Hesse. E. Horr and C. G. BrREcKEn- 
RIDGE (by invitation). Dept. of Physiology, Baylor 
Univ. College of Medicine, Houston, Texas. Dogs 
decerebrated by transection after occlusion of the 
carotids and the basilar artery at the lower border 
of the pons universally exhibit apneustic breathing, 
after transection encroaching on the pons and 
vagotomy. Apneustic breathing, consisting of 
alternate periods of inspiratory spasm and expira- 
tion at slow rates (1 or 2/min. or less), is in the dog 
capable of maintaining life for several hours.When 
the carotids are occluded only during transection, 
pontine section and vagotomy produce apneusis in 
the majority of experiments, but certain animals 
show ‘normal’ respiration. Animals showing ap- 
neustic breathing resume ‘normal’ breathing 
terminally as the preparation deteriorates. When a 
further section encroaching on the medulla is made 
in ‘apneustic’ animals, the phases of inspiratory 
spasm are converted into periods of phasic ‘normal’ 
inspiration and expiration akin to Biot’s breathing, 
often reverting to ‘normal,’ or ‘normal’ breathing 
appears immediately. Intravenous injection of 
cyanide produces apneusis or prolongs and in- 
tensifies it. When the carotid bodies and sinuses 
are denervated, apneusis does not appear after 
pontine decerebration and vagotomy; ‘normal’ or 
Biot’s breathing alone occurs. 

It is concluded that : a) the medullary respiratory 
center can maintain periodic respiration in the 
absence of the pons and the vagi; b) apneusis repre- 
sents an exaggerated inspiratory response to anoxe- 
mic stimulation via the carotid bodies ‘occluding’ 
the normal respiratory action of the medullary 
center; and c) such enhancement probably repre- 
sents unchecked activity of the pontine portion of 
the midbrain facilitatory center. 

Failure of topical calcium and magnesium to pre- 
vent eugenol-induced desquamation of gastric 
mucous epithelium. FranKiIN HoLLANDER and 
SuirLeEyY D. Kraus (by invitation). Gastroenter- 
ology Research Laby., Mount Sinai Hospital, 
New York City. Previous studies have demon- 
strated that the mucigogue action of topical stimuli 
on the gastric mucosa of Heidenhain pouch dogs is 
usually accompanied by extensive desquamation of 
the surface epithelium, progably because of 4 
loosening of the cement substance. A similar, 
though less marked, decrease in cellular cohesion 
may also underlie the invasive character of cat- 
cerous tissue, and evidence is accumulating in the 
literature that Ca- and Mg-ions are of considerable 
importance for maintaining the integrity of the cell- 
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binding mechanism in such tissue—as well as in 
several varieties of normal tissue from lower forms 
of life. Therefore, the present study was designed 
to determine whether the shedding of gastric 
mucous epithelium, indiced by 1% aqueous 
eugenol alone, can be influenced markedly by the 
addition to this mucigogue-desquamating agent of 
CaCl. (0.02, 0.04, and 0.06%), alone or with MgCl, 
(0.01 and 0.038%). NaHCO; was added to adjust the 
pH to about 7. Mucus specimens, collected in 4 
half-hour intervals following stimulation, were 
examined for viscosity, opacity, and the presence 
of cells (microscopically). No essential difference 
in these characteristics was observed between these 
experiments and controls without inorganic salts. 
Further’ experimentation is required to show 
whether the desquamating effect of eugenol emul- 
sion is entirely independent of Ca- and Mg-ions, 
even though these may be part of the cement sub- 
stance, or whether this effect is so powerful, even 
with 1% concentration, that it completely over- 
comes the influence of those ions under the condi- 
tions of these experiments. 

Effect of sympathetic blocking procedures and 
of sympathectomy on peripheral blood flow. S. W. 
Hoosier, J. W. Avera, W. J. Litrte, M. M. Peet 
and R. C. Bassetr (introduced by A. H. Smrru). 
Depts. of Medicine and Surgery, Univ. of Michigan 
Hospital, Ann Arbor, Mich. Certain sympathetic 
blocking techniques all of which abolished toe-thigh 
temperature gradients were studied by means of 
the venous occlusion plethysmograph. Resting 
blood flow in the foot averaged 0.7 cc/100 ce. limb 
volume/minute (range 0.5-4.0). Average maximum 
flow after reflex body heating was 4.5 cc. (range 
2-7); after 500 mg. tetraethylammonium chloride 
intravenously : 7.6 cc. (2.8-10.3); after unilateral 
paravertebral block (L1-L3) : 18 ce. (11-26) ; after 
taudal anesthesia (1.5% metycaine to D3) or 
spinal anesthesia: 34 cc. (16-60); within 12 hours 
after lumbar sympathectomy in 3 cases: 30.1 ce. 
(12-36). In the latter instances the early post- 
operative result corresponded well with pre- 
operative paravertebral block of spinal anesthesia. 
The disparity between increase in digital tempera- 
ture and increase in blood flow as determined in the 
plethysmograph was emphasized by an observation 
under caudal anesthesia utilizing 0.75% metycaine. 
hn this hypertensive patient skin temperature 
gradient was abolished and anesthesia to pin prick 
’s well as anhydrosis occurred to a level of D2. The 
blood pressure did not fall nor was there a measur- 
ible increase in blood flow in the foot. It may be 
‘oncluded that complete block of the appropriate 
‘ympathetic ganglia or spinal vasomotor outflow 
‘an produce very great increases in foot blood 
how, but that total block can not be assumed from 
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abolition of skin temperature gradient or of sudo- 
motor activity alone. 

After 3 out of 4 sympathectomies, plethysmo- 
graphic measurements showed a reduction to pre- 
operative levels in 3 to 7 days. This was maintained 
thereafter for periods up to 15 months despite con- 
tinued elevation of the digital temperature and 
anhydrosis. 

Blood temperature in the heart and blood 
vessels of the dog. Steven M. Horvartu, E. L. 
Foutz (by invitation), A. Rusin (by invitation) 
and B. K. Hurt (by invitation). Dept. of Physical 
Medicine, Graduate School of Medicine and the 
Dept. of Pharmacology, School of Medicine, Univ. 
of Pennsylvania, Philadelphia, Penna. Tempera- 
tures of the blood, tissues, skin and rectum in 
anesthetized dogs were determined. Cournand type 
catheters with thermocouples at the tip were 
placed roentgenoscopically in the coronary sinus 
and the right ventricle or pulmonary artery. 
Smaller catheters were similarly inserted into the 
femoral artery and vein. The emf developed by the 
thermocouple was measured with a type K-2 Leeds 
and Northrup potentiometer. Since morphine- 
nembutal anesthesia has a tendency to lower body 
temperature, it was possible to study the tem- 
perature gradients at different rectal temperatures. 
The table below presents the mean temperatures 
and gradients obtained in 19 experiments on 11 
animals. The rectal temperature was used as the 
point of reference in determining the gradients. 
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The work of the heart was altered variously with 


intravenous injections of epinephrine, amino- 
phylline and methedrine and with inhalations of 
amyl nitrite. The temperature of the blood in the 
right heart during the action of these drugs was 
determined and the data will be discussed. 
Determination of filtration rate and _ renal 
plasma flow in dogs without analysis of urine. 
C. Ritey Houck. Division of Physiology, Univ. of 
Tennessee, Memphis, Tenn. The renal plasma 
clearances of sodium p-aminohippurate (PAH) and 
mannitol were determined simultaneously by /) the 
plasma slope method without urine analysis, and 
2) the conventional urine collection method, and 
the values compared. According to Newman, 
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Bordley, and Winternitz (Bull. Johns Hopkins 
Hosp. 75: 253, 1944), the renal clearance (C) of a 
substance is the product of its volume of distribu- 
tion in the body (Vc) and the rate of disappearance 
from plasma (S). Under nembutal anesthesia, 4 
dogs were injected intravenously with 5 gm. of 
mannitol and 750 mg. of PAH through a calibrated 
syringe. After 40 minutes, 5 10-minute blood 
samples were drawn, during which time urine was 
collected through an indwelling bladder catheter. 
In order to test for extra-renal loss of these sub- 
stances, the dogs were subsequently bilaterally 
nephrectomized and 5 more 10-minute blood 
samples drawn. The urine clearance/slope clearance 
ratios for the 4 dogs were: for mannitol 0.940, 
0.923, 0.956, and 0.781 (av. 0.90) ; and for PAH, (no 
determination on first dog), 1.052, 0.956, and 0.872 
(av. 0.96), respectively. In every case, extra-renal 
disappearance of PAH and mannitol was zero. 
Except for one dog, it is apparent that the slope 
clearance of either PAH or mannitol can be substi- 
tuted for the respective urine clearance. Conse- 
quently, it may be concluded tentatively that 
glomerular filtration rate and renal plasma flow can 
be determined in dogs by the analysis of plasma 
alone without the collection and analysis of urine. 

Disappearance of mannitol and PAH from 
plasma of bilaterally nephrectomized dogs. 
C. Ruy Houck. Division of Physiology, Univ. of 
Tennessee, Memphis, Tenn. For mannitol and 
sodium p-aminohippurate (PAH), the volume of 
distribution (Vc), the rate of disappearances from 
plasma (slope or proportion of Ve cleared of each 
substance per minute), and the clearance (extra- 
renal) (C) were determined in 16 bilaterally 
nephrectomized dogs under nembutal anesthesia 
according to the procedure of Newman, Bordley, 
and Winternitz (Bull. Johns Hopkins Hosp. 75: 
253, 1944). Immediately after nephrectomy, 65 
mg. of PAH (16 dogs) and/or 1700 mg. of mannitol 
(8 dogs) were injected rapidly intravenously from 
a calibrated syringe. After 40 minutes, from 5 to 8 
venous blood samples were drawn at 10-minute 
intervals and analyzed. For mannitol, Ve = 246 
ec/kg., S = 0.0785%/min., C(= VcS) = 0.168 
ec/min/kg. For PAH, Ve = 280 cc/kg., S = 
0.289%/mini., C = 0.796 cc/min/kg. It is apparent 
that the volumes of distribution of PAH and 
mannitol are very similar. Furthermore, the extra- 
renal loss of PAH from plasma is greater than the 
loss of mannitol. When compared to the total urine 
(renal + extra-renal) clearances in normal dogs 
(Houck, Federation Proc. 7 : 339, 1948), the manni- 
tol clearance in these nephrectomized dogs (extra- 
renal clearance) is only 4%, and the PAH extra- 
renal clearance only 6% of the respective total 
urine clearance. Consequently, in calculating the 
clearance of PAH and mannitol in intact normal 
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animals, by use of the slope method, the extra-rena] 
clearances can be ignored because the extra-renal 
loss is negligible. 

Vascular perfusion of the prostate gland of the 
dog. Perry B. Hupson (by invitation), W. W. §, 
But er III (by invitation), Herpert BREeNDLER 
(by invitation) and W. W. Scorr. James Buchanan 
Brady Urological Inst., Johns Hopkins Hospital, 
Baltimore, Md. For the first time a reliable surgical 
technique has been devised which allows perfusion 
of the prostate gland through its normal arterial 
and venous channels. This preparation is accom- 
plished by ligation of all branches of the abdominal 
aorta and inferior vena cava except for the arteries 
and veins on each side which constitute the vascu- 
lar supply to the prostate gland. The autonomic 
nerve supply may be preserved. The urethra is 
preserved permitting cannulation for collection of 
prostatic fluid during perfusion of the gland. This 
preparation is proving useful in the study of the 
metabolism of the dog prostate gland, offering 
certain advantages over purely in vitro techniques. 

Active salt transport and its regulation in the 
isolated frog skin. Ernst G.Hur (introduced by 
Ernst Fiscoer). Baruch Center of Physical 
Medicine and Dept. of Physiology, Medical College 
of Virginia, Richmond, Va. Freshly isolated frog 
skin actively transports salt from its natural out- 
side to its natural inside (accumulation effect). 
Experiments have been carried out using ‘inside 
out’ skin bags, formed of the skin of the hind limbs. 
The bags were filled with 5 ml. of Ringer solution 
and immersed in 2.5 1. of Ringer solution of the 
same concentration; this was varied in different 
experiments from .4 times up to 2.0 times its normal 
concentration. After 12 hours, less fluid of a lowered 
salt concentration was left in the bag. The weight 
of the filled bag at the end of the experiment was 
always lower than the weight at the beginning, 
indicating a transport of fluid through the skin. 
An increase in weight of the bag was observed in 
experiments where the Ringer solution was 
poisoned with NaCN (.001 m). In this case the 
amount and the concentration of the Ringer solu- 
tion placed in the bag was not diminished appre¢i- 
ably at the end of the 12-hour period. The accumu- 
lation effect is greatest when the skin is exposed to 
diluted Ringer solution and decreases with it- 
creasing concentration of the Ringer solutiot. 
Apparently the concentration of the salt solution 
regulates the mechanism of accumulation of salt: 
The endocrine and the nervous system seem 1 
have little regulatory influence. 

Toxins of Streptococcus pyogenes and cell res 
piration. F. R. Hunter (introduced by A. &: 
Parpart). Dept. of Zoological Sciences, Univ. of 
Oklahoma, Norman, Okla. The effect of toxins o 
Streptococcus pyogenes scarlatenae on the rate of 
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0. consumption of several types of cells was 
studied. Almost complete inhibition was found 
using chicken erythrocytes, dogfish (Mustelus 
canis) erythrocytes, Asterias eggs and fertilized 
Arbacia eggs, the rate of respiration in the last 
instance being essentially the same as that of un- 
fertilized eggs. Since it has previously been sug- 
gested that unfertilized Arbacia eggs respire 
through a non-ferrous, autoxidizable carrier while 
fertilized eggs have an active cytochrome system, 
the present data would suggest that the scarlatenal 
toxin reacts in some way with the cytochrome sys- 
tem. Confirmation of this suggestion was obtained 
from experiments involving chicken erythrocytes 
and the respiratory carriers, pyocyanine and 
methylene blue. The rate of O2 consumption of 
control chicken erythrocytes was increased slightly 
by the addition of pyocyanine or methylene blue 
while the rate of respiration of erythrocytes which 
had been inhibited by the toxin was accelerated to 
the same level as the controls by the addition of 
these carriers. These experiments demonstrate 
that the toxins of Str. pyogenes inhibit the respira- 
tion of several different types of cells by reacting 
with the cytochrome system. 

Electrical and functional activity of spinal motor 
neurons. JoHN Hunter, RicHARD LILu& (by invi- 
tation), and Ropert GEsELu. Dept. of Physiology, 
Univ. of Michigan, Ann Arbor, Mich. The ventral 
root of the phrenic nerve of the dog exhibits two 
characteristic types of electrical activity: 1) slow 
periodic waves which increase and decrease in nega- 
tivity with inspiration and expiration respectively ; 
and 2) quick potential changes superimposed upon 
the inspiratory fraction of the slow waves. The slow 
potentials diminish in magnitude with distance 
from the cord and are thus concluded to spread from 
the cord by electrotonus. The quick potentials 
suffer no decrement and are concluded to represent 
the inspiratory action potentials. Continuing un- 
broken electrotonic activity in the phrenic root 
indicates that the dendrites and cell body are 
always negative with respect to the neuraxon and 
that neurocellar currents consequently circulate 
between dendrites and neuraxon via internal and 
external circuits. Waxing and waning of this con- 
tinuing current produces periodic changes of in- 
tensity of the slow electrotonic component in the 
phrenic root. Rise of negativity of the slow com- 
ponent is attended by increasing numbers of action 
potentials. Sporadically ‘and artificially increased 
depth of inspiration are attended by increased 
Magnitude of the electrotonic component and by 
correspondingly increased numbers of action po- 
tentials. It is postulated that the current circu- 
lating between the dendrites and neuraxon gener- 
ates nerve impulses at or in the proximity of the 
axon hillock. The current is therefore designated 
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‘generating current’. It is suggested that our con- 
cept of specialization of function of the neuron 
questions the need of retaining the theory of 
synaptic transmission of nerve impulses and subse- 
quent conduction along dendrites and cell body. 
Proprioception and convulsions. J. Hyps, J. 
Gay and E. GettHorn. Laby. of Neurophysiology, 
Dept. of Physiology, Univ. of Minnesota, Minne- 
apolis, Minn. The influence of proprioceptive im- 
pulses on cortically induced afterdischarge and on 
chemically induced convulsions has been studied 
on cats and monkeys (Macacus Rhesus) in dial 
anesthesia. Fixation of a joint so as to prevent 
shortening of a muscle during contraction leads to 
an increased afterdischarge as_well as increased 
amplitude of EMG in response to a standard corti- 
cal stimulus. In contrast to this proprioceptive 
facilitation of afterdischarge, removal of proprio- 
ception by appropriate posterior root section 
decreases afterdischarge and in some cases qualita- 
tively changes it from a tonic to a clonic form. 
Afferent proprioceptive impulses induced by 
stimulation of the peripheral end of the motor root 
S: have been seen to alter convulsive spikes induced 
by topical application of strychnine on the cortex. 
The effect is largely confined to the contralateral 
sensori-motor cortex and is greater in the hindleg 
than in the foreleg and face area. It consists in 
either increase or decrease in frequency of the 
strychnine potentials. Finally, convulsive move- 
ments induced by applying strychnine to the 
exposed dorsal columns of the cord are reduced or 
eliminated by deafferentation although not sig- 
nificantly altered by removal of cutaneous im- 
pulses. The experiments furnish evidence for the 
fact that convulsive potentials and movements are 
greatly influenced by proprioceptive impulses. 
Determination of cardiac output by an improved 
electrical conductivity method. Raymonp C. 
IncrauHAM. Dept. of Physiology, Univ. of Illinois, 
College of Medicine, Chicago, Ill. Basically the 
present method follows H. L. White’s recent 
modification rather closely. A small quantity of 
hypertonic salt solution is injected as rapidly as 
possible into the right atrium. Conductivity 
changes are recorded in blood flowing through a 
specially designed conductivity cannula tied in a 
peripheral artery. The output of the bridge, of 
which the conductivity cannula constitutes one 
arm, is amplified, rectified and then recorded by 
the deflection of a suitable sensitive reflecting 
galvanometer. The degree of bridge imbalance is 
optically recorded and later translated to concen- 
tration changes of sodium chloride by the construc- 
tion of a calibration curve. The improvements in 
the present method are essentially in the design of 
all constituent parts so that it accomplishes the 
desired purpose to a degree consistent with modern 
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electronic methods. Comparison of cardiac output 
as determined by this method in the intact animal 
with the direct Fick and dye injection method has 
yielded results that compare very favorably. 
Determinations were made simultaneously. It was 
found that the improved design required the use of 
asmaller amount of a more dilute solution of sodium 
chloride than previous applications of this method 
have required. This minimizes the error due to salt 
loss in passage through the lungs. Recirculation 
can be recognized, if it occurs, and corrections 
made. This method thus allows for continuous re- 
cording of cardiac output data and also simul- 
taneous optical recordings of pressure variations in 
any accessible portion of the cardio-vascular 
system. 

Dynamics of evaporative heat loss for a rapidly 
cooling human body. Touru INOUYE (by invita- 
tion), NATHANIEL GLICKMAN, and Rosert W. 
Keeton. Dept. of Medicine, Univ. of Illinois, 
Chicago, Ill. The dynamics of evaporative heat loss 
for a rapidly cooling human body in a ‘comfortable’ 
environment after having been exposed to a hot 
environment was studied on 6 healthy young men. 
The subjects were clothed in 90% cotton union suits 
containing variable amounts of moisture accumu- 
lated as a result of 1 or 2-hour exposures to a hot 
environment. The hot room was maintained at 
37°C. with a water vapor pressure of 41.1 x 10° 
dynes/em.? and the ‘comfortable’ room at 24.4°C. 
with water vapor pressures of 9.1 X 10°, 18.2 X 10°, 
and 24.3 X 10° dynes/cm.? with air velocity mini- 
mal and constant. Observations included weight 
loss and skin temperatures obtained at short in- 
tervals for 1 hour. The equation governing evapo- 
rative heat loss was theoretically derived for the 
dynamic state. Hitherto, this was applied only on 
subjects in approximate equilibrium with the 
environment with the introduction of wettedness 
as a calculated factor to account for an indetermi- 
nate variable. Under dynamic conditions, available 
moisture in the union suit and on the skin was 
found to adequately express wettedness. The in- 
clusion in the equation of the amount of available 
moisture yielded a linear correlation for each of the 
36 tests with an average correlation coefficient of 
0.992. Thus, for subjects under rapidly changing 
physiological conditions, the amount of evapora- 
tive heat loss was proportional to the gradient of 
water vapor pressure between the skin and the 
ambient environment, amount of available moisture 
on the skin and in the union suit, surface area and 
time. 

Developmental relationships between electrical 
activity and histogenesis of the cerebellum. 
Joun Jacoss and Ray S. Sniper (introduced by 
H. W. Macown). Depts. of Pathology and Anatomy, 
Northwestern Univ. Medical School, Chicago, Ill. 
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Correlation studies have been made between the 
first appearance of the fast intrinsic spontaneous 
electrical activity in the cerebellum of the newborn 
and the histogenesis of the cerebellar cortex. 
Anesthetized or acutely decerebrated newborn 
guinea pigs and rats between 1 and 28 days, as well 
as rat fetuses, were used. A complete comparative 
neuro-electrogenetic study on reptiles, avians and 
mammals, including primates, is in progress. Elec- 
trical activity was visualized and photographed 
from a cathode ray tube after amplification through 
a Grass Model III amplifier. Both bipolar and 
monopolar silver wire and cotton wick electrodes 
were used. For histogenetic studies silver, Nissl, 
Golgi and Feulgen (for thymonucleic acid) stains 
were used on Purkinje, granule and basket cells. 
Typical cerebellar electrical activity of 10-60 
microvolts with a frequency of 150-250/sec. first 
appears about the 12th day postpartum in the rat 
and is present in the newborn guinea pig. Several 
histogenetic changes take place in the cerebellum of 
the rat about the 12th day: 1) connections of the 
granule cell glomerulus are established ; 2) nuclear 
chromatin of the Purkinje cell first appears Feulgen 
positive ; 3) Purkinje cell nucleolus shows a trace of 
thymonucleic acid; 4) cytoplasm of the Purkinje 
cell is Feulgen negative but gives a positive Nissl 
reaction as early as 10 days. Granule cells are 
Feulgen positive as early as 9 days. Data are not 
complete on basket cells. 

Antihemolytic action of a hemolytic agent. 
M. H. Jacoss, Martan Wits LEFEvRr: (by invi- 
tation) and CaroLyn Stout (by invitation). Dept. 
of Physiology, Univ. of Pennsylvania, Philadel- 
phia, Penna. Sodium oleate shows a notoriously 
complex relation between concentration and hemo- 
lytic activity and according to circumstances in- 
creasing its concentration may either increase or 
decrease the rate of hemolysis. This and other 
complications are due, at least in part, to the co- 
existence of a hemolytic and an antihemolytic 
effect of the oleate. The hemolytic effect has the 
general characteristics of an induced cation per- 
meability, as shown by shrinkage of the cells in 
isosmotic sucrose, protection by low concentrations 
of sucrose, rapid return of volume after shrinkage 
by concentrated NaCl and swelling in alkaline 
solutions. This effect, which increases with con- 
centration, is more or less disguised by the anti- 
hemolytic effect, which also increases with con- 
centration and seems to be due to the prevention by 
oleate at the cell surface either of swelling of the 
cells or escape of hemoglobin, or both. The anti- 
hemolytic effect is well shown in photographically 
recorded hemolysis curves. If during hemolysis by 
weak oleate, more oleate is suddenly added the 
process may instantly, though temporarily, b¢ 
stopped. Osmotic hemolysis may similarly be 
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checked. Conversely, removal of protective oleate 
by appropriate dilution with isotonic NaCl causes 
immediate hemolysis, provided that the initial ex- 
posure has been sufficient to render the cells cation 
permeable. A more striking way of showing the 
same thing is by the addition of washed normal 
erythrocytes to a suspension of other erythrocytes 
that have been altered but simultaneously pro- 
tected by oleate ; under properly chosen conditions 
hemolysis of the treated cells then immediately 
occurs. 

Influence of niacin on the excretion of ketone 
bodies in normal fasted rats. R. G. Janes and 
J. Brapy (by invitation). Dept. of Anatomy, State 
Univ. of Iowa, Iowa City, Ia. In previous experi- 
ments we have shown that relatively large amounts 
of niacin will produce a ketonuria in severely 
diabetic male rats. In the present study it has been 
found that the daily administration of 35 mg. of 
niacin to normal female rats was ineffective in 
altering acetone body excretion. However, if female 
rats were given daily intraperitoneal injections of 
niacin during a 5-day fasting period, a marked 
ketonuria occurred. Control fasted rats receiving 
injections of physiological saline failed to show a 
pathological level of ketone body excretion. Niacin 
has been given to rats at levels of 5, 20, 35 or 50 mg. 
per day. All of these animals showed greater acetone 
body excretion levels than control rats but the 
35- and 50-mg. dosages appeared to produce a more 
marked ketogenic response although some variation 
was seen in each group. 

Regulation of food intake in normal and 
esophagostomized dogs. Henry D. Janowitz (by 
invitation) and M. I. Grossman. Dept. of Clinical 
Science, Univ. of Illinois College of Medicine, 
Chicago, Ill. Factors concerned in regulating intake 
of food were investigated in dogs by noting /) 
effects of intragastric feeding on normal feeding in 
dogs with gastric fistulas, 2) effects of real and sham 
feeding on eating time in dogs with esopha- 
gostomies and 3) effects of oral supplementary 
prefeeding on food intake in intact animals. 

Under standardized conditions, intragastric 
feeding of 50% or more of the average daily meal 
had an immediate significant but not equivalent de- 
pressing effect on oral food intake. If time was 
allowed for gastric evacuation (4 hours) the feeding 
had no such inhibitory effect. Division of the ex- 
teriorized esophagus in otherwise normal dogs led 
to immediate significant prolongation of eating 
time. Satiety conferred by sham feeding was of 
short duration, usually less than two hours. Beyond 
this point, increasing food deprivation or lengthen- 
ing intervals between sham feeding did not increase 
the duration of sham feeding. Intragastric feeding 
and absorption of such feeding (up to 4 hours) had 
no inhibitory effect on sham feeding time. Sham 
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feeding time was shortened but not reduced to 
normal by simultaneous sham and _ intragastric 
feeding. Gastric distention by ballon reduced sham 
feeding time only when obvious nausea was in- 
duced. The oral prefeeding of a fraction of the 
daily meal reduced food intake by a corresponding 
amount in intact animals. 

These studies disclose two sets of factors which 
under these standardized conditons influence regu- 
lation of intake of food 1) oral factors (‘gustatory 
satiety’) and 2) gastric distention factors, which 
to be effective must act simultaneously with the 
oral factors. 

Action of Phenylindanedione on prothrombin 
time. L. B. Jaques, E. Tayior (by invitation) 
and E. Lepp (by invitation). Dept. of Physiology, 
Univ. of Saskatchewan, Saskatoon, Sask., Canada. 
Meunier, Mentzer and Molho (Compt. rend. Acad. 
d. sc. 224: 1666, 1947) have reported that 2-phenyl 
indane dione-1,3 (PID) is a more rapidly acting 
prothrombopenic agent than dicumarol. The effect 
of PID on prothrombin time was tested in dogs and 
rabbits. Single doses showed a rapid but slight 
effect on prothrombin time. Repeated administra- 
tion of the drug at frequent intervals caused a 
marked effect on the prothrombin time. 8.3 mg/kg. 
every 8 hours gave a prothrombin time of infinity, 
1 mg/kg/8 hours doubled the prothrombin time. 
Withdrawal of PID caused the prothrombin time 
to return to normal within 36 hours. Vitamin K 
had no effect on the action of PID. 

The prolonged prothrombin time following ad- 
ministration of PID was accompanied by a normal 
concentration of prothrombin in the blood but 
there occurred a very marked diminution in Factor 
V activity (Owren). The concentration of Factor V 
itself was not reduced, suggesting the presence of 


‘an inhibitor of Factor V. PID itself had little effect 


on the components of the clotting system. Large 
doses of the drug over a long period of time plus 
other factors produced a hemorrhagic condition 
similar to that of dicumarol overdosage. With- 
drawal of the drug rapidly reversed this condition. 
No toxic effects were observed with 8.3 mg/kg. 
given every 8 hours for 48 days to dogs. The PID 
was excreted by the kidneys. 

Studies on ‘dumping syndrome’ in the dog fol- 
lowing anastomotic operations and vagotomy. 
N. C. JErFerson (by invitation), C. W. Puiiurrs 
(by invitation), R. Levine and H. NEcHELEs. 
Dept. of Gastrointestinal Research, Medical Re- 
search Inst., Michael Reese Hospital, Chiago, Ill. 
Following a study on patients suffering from the so- 
called dumping syndrome after subtotal gastrecto- 
my (Gastroenterol. Feb. 1949), the present study on 
dogs was done in order to obtain more controlled 
conditions. Intravenous and oral glucose and 
fructose tolerance tests were performed before and 
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after operation, and in some tests emptying time 
was determined with the barium meal. The follow- 
ing anastomotic operations were done: Polya, 
Hofmeister, gastro-enterostomy, pyloro-plasty, 
entero-enterostomy and additional vagotomies. 
The following results were obtained : in no normal 
control dog did hypoglycemia develop with any of 
the tolerance tests. In none of the operated animals 
did the tolerance test evoke hypoglycemia. Subse- 
quent to anastomotic operations the oral glucose 
tolerance curve showed a persistent increase in 
height and duration. In most animals in which bi- 
lateral transthoracic vagotomy was performed with 
or subsequent to anastomotic operations, the oral 
glucose tolerance curve showed an additional in- 
crease in blood sugar levels. Oral glucose tolerance 
tests on 2 dogs with subtotal gastrectomy held in 
the upright position during the test revealed in- 
creased height of the glucose tolerance curve. In 2 
animals with anastomotic operations in whom fol- 
lowing vagotomy an increased glucose tolerance 
curve occurred, atrophy of the pancreas was found 
at autopsy. 

Further studies on electrical analogs of the 
circulatory system. KENNETH E. Jocutm. Dept. of 
Physiology, Univ. of Kansas, Lawrence, Kansas. 
In a previous report simplified electrical analogs of 
the circulatory system were described, and results 
of an analytical and experimental study of their 
behavior were presented. These circuits consisted 
of single or multiple mesh networks which were 
energized with half sine wave current pulses, and in 
which the distensibility of the arterial system was 
represented by one or more parallel condensers. 

This study was extended by introducing twoaddi- 
tional complications which simulated more closely 
the conditions in the circulatory system: /) the 
networks were energized with current pulses of. 
various wave-forms, and for each one it was shown, 
experimentally and analytically, that the ratio of 
pulse volume, or maximum arterial uptake, to 
stroke volume (using hemodynamic terminology) 
fell between 0.50 and 0.56 over a wide range of 
values of the circuit parameters. A graphical 
method was evolved for computing this ratio for 
any input wave-form, whether its equation is 
known or not. 2) It has been shown by Hamilton 
and by the author that the distensibility curves of 
rubber tubes and arterial segments depend on the 
rate of change and direction of change of applied 
tension. This type of distensibility variation was 
simulated electrically and its effect on the pulse 
volume/stroke volume ratio was shown, analyti- 
cally and experimentally, to be insignificant within 
certain limits. 

Cause of injury in rapid deceleration. MILTON 
JoFFE (by invitation) and Frep A. Hircucock. 
Dept. of Physiology, Ohio State Univ., Columbus, 
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Ohio. Experiments have been carried out on ca- 
davers and anesthetized dogs to determine the 
effects of rapid deceleration. Acceleration was 
accomplished by falling weights attached by a 
steel cable to the lower extremity of the test body. 
Rapid deceleration was produced by a safety 
harness attached around the waist and connected 
by means of a tail line to the cross member of a 
T-shaped channel iron frame. The G forces pro- 
duced were recorded photographically from vacuum 
tube type accelerometers. The decelerative forces 
were less than those expected from calculation, 
which was probably due to the lack of rigidity in 
the tube attachments. It was observed that there 
was no damping effect of tissues on the transmis- 
sion of forces from the belt to the heart. 

Seven dogs were subjected to multiple decelera- 
tions. Serial electrocardiograms were made on all 
dogs over a period ranging up to 9 days or until 
death. Autopsies were performed at death. Results 
of serial electrocardiograms on dogs showed in- 
versions or other abnormalities of the T-wave in 
one or more of the 3 standard leads. X-ray heart 
shadow in one case, autopsy in all 7 cases, showed a 
dilatation of the heart with thinning of right ven- 
tricular wall. Four of 7 dogs also showed pulmonary, 
hepatic or renal vascular engorgement. The findings 
pointed to a condition of right heart failure—the 
traumatic heart injury syndrome. 

Influence of hydrostatic pressure and of urethan 
on the thermal inactivation rate of bacteriophage. 
Frank H. Jounson and Ruts A. C. Foster (by 
invitation). Biological Laby., Princeton Univ., 
Princeton, N. J. The activity of Escherichia coli 
bacteriophages T-1, T-2, T-5 and T-7 is destroyed 
at 60 to 68°C. in nutrient broth, px 6.6, at rates 
which change with time during the exposure to 
heat. Addition of 0.005 m MgCl, retards the rate of 
destruction of infective centers of T-1, T-2, T-5, 
but not of T-7, and results in a first order rate of 
destruction of T-5. Urethan in concentrations of 
0.05 to 0.5 m accelerates the rate of thermal de- 
struction of all 4 of these bacteriophages. Increased 
hydrostatic pressure, up to 10,000 Ib. p.s.i., retards 
the rate of thermal inactivation of T-1, T-2, and 
T-5, but slightly accelerates that of T-7. In pres- 
ence of urethan, pressure opposes the rate of 
destruction of T-5 but has little effect on that of 
T-7. 

An intact mammalian muscle preparation for use 
in studies on respiratory metabolism. SaHiR.ey A. 
JOHNSON (by invitation) and KENNETH C, FISHER, 
Univ. of Toronto, Toronto, Canada. An examination 
of the properties of the isolated rat diaphragm lead 
to the conclusion that this preparation is far from 
representing normal resting muscle. We have there- 
fore given consideration to other, possibly more 
normal, preparations. It has been found that the 
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extensor digitorum longus from the lower leg of 
50 to 70-gm rats is a very satisfactory preparation. 
At 30°C. it always remains excitable for at least 
6-8 hours, and in pure oxygen the rate of diffusion 
of oxygen into the preparation is sufficient to main- 
tain the normal rates of consumption. Though this 
muscle appears to be more satisfactory for use than 
is the diaphragm, even it is probably not strictly 
resting tissue. 

Suppression of urinary chorionic gonadotrophin, 
symptoms and pulmonary metastases in chorion- 
epithelioma by diethylstilbestrol. Epwin C. 
JuNnacxK (by invitation), Wrtt1am O. Mappock (by 
invitation), Cuirrorp L. Fear. (by invitation), 
and Cari G. Heuer. Dents. of Physiology, Gyne- 
cology and Medicine, Univ. of Oregon Med. School, 
Portland, Oregon. Large doses of stilbestrol are 
effective in suppressing anterior pituitary gonado- 
trophin secretion in post-menopausal and castrated 
women. Therefore, stilbestrol was administered to 
a 28-year-old woman with pulmonary metastases 
from a uterine chorionepithelioma, in hope of 
similarly depressing the gonadotrophins of 
chorionic origin, and with the vague hope that 
suppression of function might be accompanied by 
morphological regression of the malignant cells. 
At the time the primary tumor was removed (total 
utero-salpingo-oophorectomy), no pulmonary 
metastases were visualized. Four months later, 
multiple pulmonary lesions characteristic of 
metastatic chorionepithelioma were noted along 
with weight loss, asthenia and hemoptysis. Six 
months after operation, urinary excretion of 
chorionic gonadotrophin was 3200 1.v./24 hours. 
After 4 weeks of daily intramuscular injections of 
10 mg. of stilbestrol in oil, chorionic gonadotrophin 
excretion dropped to 640 1.U., symptoms disap- 
peared and pulmonary metastases were regressing. 
In 9 weeks, hormone titers were 6-16 1.U./24 hours 
and remained at that level as long as daily injections 
were continued ; radiological evidence of pulmonary 
metastases was no longer present. Stilbestrol, 10 
mg. in water suspension, was as effective as the oil 
preparation when given intramuscularly. After 63 
months, 25 mg. stilbestrol daily by mouth was 
substituted for the injections. A slight rise in titer 
was observed, which disappeared when the dose 
was increased to 50 mg. daily by mouth. 

The above findings could be due to coincidence ; 
however, they suggest that /) stilbestrol may in- 
hibit chorionic as well as pituitary gonadotrophins 
and 2) morphological and functional regression 
may accompany each other when stilbestrol is 
administered in chorionepithelioma. 

Site of action of myanesin (tolserol) in the 
central nervous system. B. R. Kaapa (intro- 
duced by Joun F. Futron). Laby. of Physiology, 
Yale Univ. School of Medicine, New Haven, Conn. 
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Following the announcement of the muscular 
relaxation effect of Myanesin (3-ortho-tolosy-1,2- 
Propanediol) by Berger and Bradley in 1946 there 
has been marked interest in the potential value of 
this drug as an adjuvant to anesthesia and in the 
treatment of neuro-muscular disorders such as 
rigidity, spasticity, muscle spasm and involuntary 
movements. The site of action of this drug, partic- 
ularly in clinical doses (20-30 mg/kg.), is as yet 
unknown. With such doses of Myanesin it has been 
confirmed that hyperirritable spinal reflexes (in 
our study experimentally produced in cats and 
monkeys under light chloralose anesthesia, by 
injection of prostigmine and strychnine) can be 
reduced, but are without any effect on normal 
reflexes. In the present study it has been shown 
that at higher dosage (40-50 mg/kg., i.v.) the 
multi-neuron reflex discharges are depressed before 
the two-neuron ones, and correspondingly flexion 
and crossed extension reflexes are depressed earlier 
than the knee jerk. In spinal animals strychnine 
increases predominantly the multineuron reflex 
discharge, which can be reduced to normal 
promptly with Myanesin. Complete inhibition of 
strychnine convulsions has also been obtained from 
electrical stimulation of the bulbo-reticular sup- 
pressor region and facilitation of subconvulsive 
doses from the facilitatory region. The multi- 
neuron discharges can be inhibited or facilitated 
at lower stimulus intensities than the two-neuron 
reflex discharge from these regions. The threshold 
for obtaining suppression or facilitation of spinal 
reflexes from stimulation of the bulbar suppressor 
and facilitatory centers was measured before and 
after the administration of clinical doses of Myane- 
sin. The threshold was found decreased for the 
suppressor and increased for the facilitatory 
stimuli, indicating that Myanesin in some way 
affects the balance between inhibitory and facili- 
tatory impulses playing upon the spinal neurons in 
favor of the former. The possibility that Myanesin 
at least partly may act via or on the same structures 
as the suppressor or facilitatory systems is sug- 
gested. 

Respiratory and vascular responses in monkeys 
from temporal pole, insula, orbital surface and 
cingulate. B. R. Kaapa, K. H. Pripram and J. 
A. Epstein (introduced by Joun F. Futrton). 
Laby. of Physiology, Yale Univ. School of Medicine, 
New Haven, Conn. The results of electrical stim- 
ulation of the cortex ‘of the temporal and frontal 
lobes and the insula of monkey with recording of 
vascular and respiratory responses are reported. 
Square wave pulses of low intensity (3-8 volts) 
and of varying frequency and pulse duration were 
used. From the temporal pole blood pressure altera- 
tions and respiratory inhibition were obtained. 
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The optimal parameters of stimulation were found 
to be a frequency of about 40/sec. and long pulse 
durations (10 msec.). With these optimal param- 
eters similar vascular and respiratory responses 
were obtained from a continuous cortical region 
extending through the anterior insula, the posterior 
orbital surface of the frontal lobe, the subcallosal 
region to the rostral limbic gyrus and also including 
basal olfactory structures (uncus, limen insulae, 
anterior perforated space). The lateral surface of 
the frontal lobe including the depths of the arcuate 
and principal sulci were explored, but only incon- 
stant respiratory changes were obtained from the 
cortex dorsal to the superior limb of the arcuate 
sulcus and ventral to its inferior limb. The con- 
tinuous responsive region is covered either by 
allocortex or by agranular or sparsely granular iso- 
cortex showing some characteristics of the nearness 
of allocortex. The relevant connections of these 
areas are discussed. 

Radioactive diiodotyrosine in studies of thy- 
roidal and tissue organic iodine. Gora Karan- 
DIKAR (introduced by Witi1am T. SALTER). Dept. of 
Pharmacology, Yale Univ. School of Medicine, 
New Haven, Conn. All mammalian tissues contain 
Orguuic iodine (so-called ‘thyrenzyme’), except 
when hypothyroidism follows thyroidectomy or 
prolonged treatment with a goitrogen. When radio- 
active iodide is administered, the thyroid gland 
forms radioactive diiodotyrosine ; later the organic 
iodine in peripheral tissues increases while the 
radioactive iodide declines. After the administra- 
tion of radioactive diiodotyrosine intraperitoneally 
to rats (both normal and goitrous), part of the 
ensuing changes in iodine metabolism is due to 
iodide originating from decomposed diiodotyrosine. 
This feature is dependent quantitatively upon the 
dosage employed, because in larger dosage rela- 
tively less diiodotyrosine is de-iodinated. Both 
thyroid gland and peripheral tissue share in the 
newly acquired iodine. In less than an hour after 
diiodotyrosine is injected the total iodine in pe- 
ripheral tissues increases. Besides iodide, diiodo- 
tyrosine contributes to the increase; but in the 
early stages its association with protein fractions is 
largely by adsorption. Eventually some of the 
newly acquired iodine is incorporated in the tissue 
protein (e.g., muscle, liver), although the distribu- 
tion is not uniform throughout the several muscle 
protein fractions. In the building up of the genuine 
(‘thyrenzyme’) peripheral protein-bound iodine 
the thyroid gland plays an important role, which is 
influenced by goitrogenic substances. 

Bile action on the volume and content of gastric 
juice in triple histamine experiments. JERzy 
Kavu.Bersz and Ryszarp Bitsx1. Dept. of Phys- 
iology, Jagellonian University, Cracow, Poland. 
This study is a continuation of previous work done 
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at Wayne Univ. College of Medicine by one of us 
(J. K.), which revealed in single histamine experi- 
ments (Federation Proc. 1: 45, 1942) that bile 
increases the secretion from the Pavlov pouches 


and gastric fistulas, while it seemed to have little’ 


if any effect on the secretion from the Heidenhain 
pouches. Beamer, Friedman, Thomas and Rehfuss 
(Federation Proc. 3: 3, 1944) noted that bile intro- 
duced into the stomachs of dogs with fistula results 
in a secretion of gastric juice, and instilled directly 
into the intestine it increases the gastric secretory 
response to proteoses. 

In the present investigation a triple histamine 
method on dogs with Heidenhain pouches was 
employed, with one bile plus histamine and two 
histamine control tests on each day of the experi- 
ment. The total output of HCl and peptic power 
was determined. When histamine alone was ad- 
ministered 3 times a day in 24 experiments the 
average mEq. of the first and third periods were 
identical, those of the second period 5% lower. 
Bile solution (5-10% ox bile) was introduced 
through a gastric tube in 54 triple histamine experi- 
ments, 18 times in each period. It evoked an in- 
crease of the volume of secretion from the Heiden- 
hain pouches, affecting only slightiy the acidity 
and the peptic power. The average mEq. were 
16-27% higher than those of the controls. Bile also 
exerts in dogs with Heidenhain pouches a slight 
stimulatory effect on the gastric secretion after 
histamine, which may not be easy to detect in 
single histamine experiments because of the daily 
variations in the HCl output. In cases of hyper- 
secretion, the regurgitation of bile into the stom- 
ach may present a source of continuous stimula- 
tion. 

Functional disturbances and their compensation 
following circumscribed lesions of the vestibular 
nuclei. S. R. KeMBERLING (by invitation) and E. 
A. Sprecen. Depts. of Exptl. Neurology and of 
Pediatrics, Temple Univ. School of Medicine and 
Hospital, Philadelphia, Penna. Circumscribed 
lesions of the left vestibular nuclei (V.N.) were 
produced in 46 cats; in 29 the symptomatology was 
studied up to 5 months. Definite vestibular symp- 
toms developed in 5 cats without abnormal head 
posture. In 4 others torticollis remained the only 
symptom except for slight homolateral hypotonia 
demonstrable by measurements only. The localiz- 
ing value of this dissociation remains to be analyzed 
histologically. Postrotatory nystagmus tested in 12 
cats showed no disturbance in one, reduction to 
left in 5, transitory loss to left and replacement by 
a few jerks to right in 2 (appearance of latent 
spontaneous nystagmus to right?). Definite com- 
pensatory phenomena as observed following laby- 
rinthectomy (Ruttin) were absent. In 4 cases, 
induced nystagmus to left was increased (effect of 
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latent tendency toward spontaneous nystagmus to 
left?). Residual slight reduction of extensor tone 
could be demonstrated only by measurements in 3 
cats. Despite incomplete recovery of tone, de- 
cerebration could produce definite extensor rigidity 
of the forelimbs. Following decerebration there 
was in 3 cats no or only minimal difference of 
posture of the forelegs with slightly diminished 
extensor tone demonstrable by measurements only. 
In one cat measurements failed to reveal differ- 
ences of left and rightsided extensor tone. In one 
instance maximum extensor tone (elbow) was 
higher on the operated side and twice extension was 
more pronounced in the left than the right hindleg 
(apparently overcompensation). The experiments 
point to the importance of the reticulate substance 
besides the V.N. for maintenance of tonus (Spiegel 
and Bernis, Arbeiten Neurol. Inst. Vienna, 1925). 

Effect of oxygen administration on the sur- 
vival of dogs explosively decompressed to 30 
mm. Hg. Joun P. Kempu (by invitation) and 
F. A. Hircncocx. Dept. of Physiology, Ohio State 
University, Columbus, Ohio. It has previously been 
reported from this laboratory that dogs survive 
exposure to a barometric pressure of 30 mm. Hg for 
not more than 2 minutes. A series of experiments 
has been carried out in which oxygen wa’ ad- 
ministered by insufflation to dogs explosively de- 
compressed to this pressure. These dogs usually 
survived exposures of 3 minutes to this pressure. 
Insuffation was begun immediately after explosive 
decompression and continued until after the 
animal was returned to atmospheric pressure. Im- 
mediately upon recompression there was a brady- 
cardia. The heart rate then gradually increased to 
a tachycardia, followed by a gradual decrease to a 
normal rate. Spontaneous respiration began about 
60 seconds after insufflation was stopped. Oc- 
casionally animals survived 2 such explosions. In 
the animals which did not survive 3-minute ex- 
posures, several spasmodic ventricular beats were 
noted and autopsy occasionally showed the auricles 
to be contracting rhythmically. It is believed that 
this procedure is beneficial in two ways: 1) the 
pO. of alveolar air is increased and 2) the intra- 
pulmonary pressure is maintained at a level suffi- 
cient to prevent the rapid evaporation of body 
fluids and to delay the formation of intravascular 
bubbles. 

Influence of hesperidin methyl chalcone on the 
action of cardiac, striated and smooth muscles. 
W. Joun KenrieLp and Davin F. Bour (intro- 
duced by Ropert GEsELL). Dept. of Physiology, 
Univ. of Michigan, Ann Arbor, Mich. Observations 
have been made to determine the effects of hesperi- 
din methyl chalcone (HMC) on the action of 
Various isolated muscle tissues. One of the primary 
goals of this study has been to determine if the drug 
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has any activity as a general protoplasmic toxin. 
The influence of HMC on the isolated sartorius 
muscle of the frog was studied by comparing the 
shape of its fatigue curves obtained in the presence 
of HMC with the shape of control fatigue curves. 
The presence of 0.2 mg. HMC per ce. in the Rin- 
ger’s bath did not change the shape of the fatigue 
curves. A study was made of the amplitude of 
contraction of the turtle’s ventricle perfused with 
Ringer’s solution containing various concentrations 
of HMC. No decrease in amplitude of contraction 
was observed with concentrations varying from 
0.02 mg. per cc. to 0.2 mg. per cc. The influence of 
HMC on the activity of smooth muscle was studied 
by observing its effects on isolated longitudinal 
muscle of the rabbit duodenum. ‘In concentrations 
varying from 0.01 to 2.0 mg/cc. of Tyrode’s solu- 
tion, HMC caused a decrease in both muscle tone 
and amplitude of intrinsic rhythmic contractions. 
These changes were completely reversible. Al- 
though definite changes in the physiological activ- 
ity of smooth muscle were observed, no evidence 
was obtained to indicate that HMC has a toxic 
effect on isolated tissues. 

Factors influencing the demonstration of renal 
tubular potassium secretion in the normal dog. 
Tuomas J. KENNEDY, JR., JAMES G. Hiuton, and 
Rosert W. BERLINER (introduced by James A. 
SHANNON). Research Service, First (Columbia 
Univ.) Division, Goldwater Memorial Hospital, 
and the Dept. of Medicine, College of Physicians 
and Surgeons, Columbia University, New York 
City. Evidence of renal tubular secretion of potas- 
sium has been previously presented (Berliner and 
Kennedy, Proc. Soc. Exptl. Biol. & Med. 67: 542, 
1948; Mudge, Foulks and Gilman, Jbid, p. 545). 
Experiments involving infusion of K salts have 
been done on 10 normal dogs. Excreted potassium 
was compared with filtered potassium, estimated 
as the product of plasma K and glomerular filtra- 
tion rate. The latter was measured as the clearance 
of creatinine, inulin, or thiosulfate which, meas- 
ured simultaneously, give identical results under 
the circumstances of these studies. Direct evi- 
dence of secretion, manifested by an excess of 
excreted over filtered K, has been obtained in all 10 
dogs. In only one of 8 dogs could this be demon- 
strated without previous oral administration of K 
salts. Even in K-tolerant dogs there are consider- 
able individual differences in the magnitude of the 
excess of excreted over filtered. The ratio of ex- 
creted to filtered is a function of the anion with 
which K is infused—non-reabsorbable anions such 
as thiosulfate or ferrocyanide give considerably 
higher ratios than chloride. Within the range of 
plasma K safely attainable, there is no evidence of 
depression of the ratio of excreted to filtered as the 
rate of infusion of K is increased. 
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Sub-estrous response to dietary restriction and 
‘reversal in castrate C3H mice. Joserpn T. Kine, 
Carmen B. Casas (by invitation) and M. B. 
VisscHER. Dept. of Physiology, Univ. of Minne- 
sota, Minneapolis, Minn. The sub-estrous response 
seen in certain strains of ovariectomized mice when 
fed ad libitum can be inhibited by restricting the 
caloric intake to about 66% of normal (Casas, King 
and Visscher, Federation Proc., 6: 87, 1947). 
Groups of 10 or more C3H mice, ovariectomized at 
19-21 days of age, have been studied to determine 
the estrous response to full feeding after periods of 
restriction from 1 to 6 months; other groups were 
reversed from full feeding to restriction at periods 
up to 4 months. Control groups always full fed or 
always restricted were also studied. Restriction 
was to about 66% of the calories eaten by controls 
fed ad libitum; the absolute amounts of protein, 
salts and vitamins were essentially the same as 
taken by the control group. Smears were taken by 
the lavage method. In general restricted mice de- 
veloped dense, mixed smears in 4-12 weeks after 
reversal to ad libitum feeding ; there is considerable 
individual variation in the time required to de- 
velop a positive smear. Mice placed on restriction 
after full feeding show a positive smear for 2-5 
months. If the period of full feeding is not longer 
than 1 month the mice usually remain in anestrous. 
Related weight changes are discussed. 

Mixing rate within the mobile phosphate pool of 
cows. Max Kuerser, A. H. Suir (by invitation), 
N. P. Ratston (by invitation) and D. E. Jasper 
(by invitation). College of Agriculture, Univ. of 
California, Davis, Calif. Intravenous injection of 
P®? into cows allowed the measurement of turnover 
rates for various processes of phosphate transfer. 
These rates characterize the mobility of the phos- 
phate pool. The turnover time for mixing the 
mobile phosphate in blood with that of the extra 
cellular tissue fluid of the cow is of the order of 10 
minutes. 

Procedure for the in vitro study of hormonal 
influences in nitrogen metabolism. Danie. L. 
KLINE (introduced by JANE A. RussEtu). Dept. of 
Physiological Chemistry, Yale Univ. School of 
Medicine, New Haven, Conn. Rat diaphragm and 
liver slices were incubated in 4 cc. of Krebs-Ringer- 
bicarbonate solution at 38°C. and the nitrogen 
which appeared in the medium was determined at 
15 and 195 minutes. To obtain results which were 
consistent and biologically meaningful, it was 
necessary to centrifuge from the medium fragments 
which separated from the tissues during incuba- 
tion. The N which appeared in the medium during 
the first 15 minutes was non-metabolic in origin, 
arising chiefly as debris from slicing. This was 
shown by the failure of ionic, osmotic and tempera- 
ture changes to affect the 15-minute value, whereas 
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cutting the tissue into more pieces of the same 
thickness increased this value. The output of N 
during a period of 3 hours after an initial 15-minute 
equilibration period is believed to be metabolic in 
origin since the rate of addition of N to the medium 
during this time was lessened by lowering the 
temperature of incubation and was increased by 
the exclusion of O» and the addition of iodoacetate 
to the medium. 

For normal animals the addition of total N to the 
medium between 15 minutes and 195 minutes was 
0.31 + .01 mg/100 mg. of wet diaphragm and 0.35 
+ .02 mg/100 mg. of wet liver slices. The amino N 
increment in the medium was 52 + 3 mcgm/10 
mg. of diaphragm and 44 + 2 megm/100 mg. of liver. 
In hypophysectomized rats the increments of total 
N were 0.18 + .02 mg/100 mg. of diaphragm and 
0.24 + .03 mg/100 mg. of liver. The amino N incre- 
ments were 29 + 2 megm/100 mg. of diaphragm and 
28 + 2 mcgm/100 mg. of liver. These values are 
significantly different from those obtained in the 
normal series. 

Isolation of legcoproporphyrin. Henricu K1i- 
vER. Division of the Biological Sciences, Univ. of 
Chicago, Chicago, Ill. In a study of the prophyrins 
in the root nodules of legumes we have found that 
the nodules of Phaseolus vulgaris (var. Red Kidney 
bean) contain a porphyrin which appears to be 
characteristically different from previously de- 
scribed naturally occurring porphyrins. The 
absorption and fluorescence spectra of the free 
porphyrin and of its methyl ester as well as of 
various metal complexes are practically identical 
with those of coproporphyrin. As regards solu- 
bility, the legcoproporphyrin behaves like the 
Waldenstrém type of uroporphyrin. It can be 
transferred from aqueous extracts to ethyl acetate 
at a pH of 3.2 to 3.5. The legccproporphyrin ob- 
tained from the nodules of plants 4-5 weeks old is 
chromatographically separable into two porphyrins 
on a CaCO; column. Different extraction pro- 
cedures and rechromatography do not affect this 
separation into two porphyrins. It has not been 
possible to distinguish the two components spectro- 
scopically. Our attempts at crystallizing the 
legcoproporphyrin ester or its components have 
failed although we have succeeded in crystallizing 
the esters of protoporphyrin and mesoporphyria 
derived from the heme compounds in the same 
nodules. Microscopic and microspectroscopic ex- 
aminations of sections through root nodules under 
ultraviolet clearly indicate that the legcopropor- 
phyrin is confined to the cytoplasm of the infected 
cells. Future studies of symbiotic nitrogen fixation 
must consider not only the presence of leghemo- 
globin in the infected cells, but also the presence 
of such substances as legcoproporphyrin. It is of 
further interest that the organs and body fluids of 
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porphyria patients may contain a porphyrin which 
seems to possess the characteristics of legcopro- 
porphyrin. 

Oximetric method for determination of the 
oxygen saturation of mixed venous blood in man. 
JuutaN Knutson (by invitation), Bowrn E. 
Taytor (by invitation), and Eart H. Woop. 
Section on Physiology, Mayo Foundation, Univ. of 
Minnesota, Rochester, Minn. Arterial oxygen satu- 
ration was recorded continuously and simul- 
taneously in 6 subjects by both the modified ear- 
piece oximeter and a whole-blood oximeter attached 
to an indwelling radial artery needle. The instru- 
mental time lag was 2.5 and 2 seconds for the ear- 
piece and whole-blood oximeter, respectively. 
Both oximeters were calibrated against Van Slyke 
analyses of arterial samples obtained when each 
subject breathed air, 14% oxygen and 100% oxy- 
gen. The Matthes procedure as modified by Elam 
and co-workers was used. This consists of deep 
expiration followed first by a deep inspiration of 
helium and, second, expiration to mid-position 
followed by about 30 seconds of breath-holding. 

After the inspiration of helium, the initial de- 
crease in arterial saturation (circulation time) oc- 
curred at 4.5 (3-7) seconds at the ear and at 4.6 
(4-6) seconds at the wrist. Saturation decreased 
17 (18-23) % in 10 (6-15) seconds and then reached 
a plateau in 3 of the subjects, or decreased grad- 
ually in the remainder until 4.8 (3-7) seconds (ear) 
and 7.5 (4-10) seconds (wrist) after the inspiration 
of air. The average duration and saturation at the 
arterial plateau was 4 (3-5) seconds and 78 (77-79) 
% at the ear and 4 (3-6) seconds and 75 (75-79) % 
at the wrist. In the 3 subjects in whom an arterial 
plateau was obtained, the cardiac index calculated 
by the Fick principle (assuming the plateau value 
equalled the saturation of mixed venous blood) was 
3.1 (2.6-3.5) L/M?/min. The contour of the changes 
in arterial oxygen saturation recorded photo- 
electrically at the ear and directly on the arterial 
blood at the wrist were similar in every instance, 
indicating that the ear oximeter can be used suc- 
cessfully for determination of the arterial satura- 
tion plateau by the Matthes procedure. 

Function of the ear in health and disease (mo- 
tion picture). H. G. Koprax, Josrepu E. Hinp (by 
invitation) and Ropert B. Mier (by invitation). 

Univ. of Chicago, Chicago, Ill. The purpose of the 
film is to demonstrate the response of the ear to 
sound in health and disease. A method was de- 
veloped at The University of Chicago by which it 
was possible to photograph the acoustic vibrations 
of the ear during the process of hearing. The 
method consists in proper optical magnification 
combined with stroboscopic illumination. The first 
part demonstrates the normal ear. Ear drum 
Vibrations in response to sound stimulation are 


AMERICAN PHYSIOLOGICAL SOCIETY 87 


shown. Movements of ossicular chain and the 
vibrations of the round window membrane are 
demonstrated. The phase difference between the 
movements of the stapes in the oval window and 
the round window membrane is visualized. Dis- 
eases of the middle ear are demonstrated on fresh 
temporal bones. Pathological function due to 
inflammatory adhesions and due to stapes fixation 
are demonstrated. Hearing curves of certain types 
of deafness are shown and the response of the ear 
demonstrated. By using electronic filters, the 
sound perception of a diseased ear is given in the 
sound track similar to the actual hearing defect. 
Therefore, the audience is able to see the patho- 
logic function on the screen and simultaneously 
hear the distorted acoustic signal which the patient 
perceives. The action of hearing aids and intensity 
changes due to the action of the hearing aid is 
demonstrated. The acoustical vibrations of a 
surgical ‘fenestra’ in the lateral semicircular canal 
are demonstrated. In the final scene, the response 
of the ossicular chain to a piece of orchestral music 
is given. 

Some factors influencing the contractile process. 
Saut R. Korey (introduced by Davin Nacua- 
MANSOHN). Dept. of Neurology, College of Phy- 
sicians and Surgeons, Columbia Univ., New York 
City. Investigations have been initiated to test 
factors which influence the contractile mechanism 
of the muscle fiber in contrast to those acting on 
the conductive mechanism. A most suitable ma- 
terial for studies on the contractile system are the 
muscle fibers prepared according to the method of 
Szent-Gyorgyi. In these fibers, kept in glycerol, 
conduction is abolished whereas contraction can be 
produced by ATP but not by electrical stimulation. 
Among a great number of chemical compounds 
tested, none were found to be able to produce con- 
traction. This specificity of ATP supports Szent- 
Gyorgyi’s assumption that the effect observed is 
basically identical with the physiological mecha- 
nism of contraction. Among the compounds which 
had no effect were adrenalin, acetylcholine and 
eserine. The activity of several enzymes in these 
fibers was studied, especially that of ATPase. 
Their relation to the contractile process will be 
discussed. The effect of some enzyme inhibitors 
was also investigated. Inhibitors of sulfhydral 
groups abolish the effect of ATP. The action of 
these inhibitors was found to be reversible. The 
possible interpretation of this observation will be 
discussed. 

Skin resistance patterns associated with vis- 
ceral disease. Invin M. Korr. Kirksville College 
of Osteopathy and Surgery, Kirksville, Mo. This 
abstract reports the results of a preliminary in- 
vestigation of the part that visceral disease and 
irritations may play in determining the electrical 
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skin resistance patterns previously described 
(Federation Proc. 7: 67, 1948, and this issue). 
Two classes of patients having visceral disease 
have been explored with the dermohmmeter 
(Jasper) and found to have low-resistance areas 
(LRA) which not only showed segmental relation 
to the viscus involved, but were fairly consistent 
for a given disease entity and were related to 
the referred pain pattern. Patients who had had 
myocardial infarcts had LRA over 2 or more of the 
upper 4 thoracic vertebrae, near the sternum at 
corresponding rib levels, and over the medial edges 
of one or both scapulae in the corresponding 
dermatomes. In one subject, repeatedly examined 
over a period of months, such areas were first 
observed 3 weeks prior to a coronary occlusion. 
Patients with duodenal cap ulcer had areas of 
markedly lowered resistance over the spinal 
muscles, on the right side, opposite vertebrae T-5 
to T-8, over corresponding ribs on the anterior 
chest wall and to the right of the umbilicus. In both 
diseases LRA appeared to coincide with or overlie 
the most painful or tender parts of the reference 
zone. ; 
Experimental alterations in segmental sym- 
pathetic (sweat gland) activity through myofascial 
and postural disturbances. Invin M. Konrr. 
Kirksville College of Osteopathy and Surgery, 
Kirksville, Mo. It was previously shown (Federa- 
tion Proc. 7: 67, 1948) that patterns of electrical 
skin resistance over the trunk varied from indi- 
vidual to individual, but that areas of reduced 
resistance (hyperactive sweat glands), especially 
in or near the midline, remained relatively con- 
stant in each individual for weeks or months; the 
low-resistance areas (LRA) often showed a derma- 
tomal distribution; were correlated in some sub- 
jects with reduced segmental motor reflex 
thresholds ; overlay or adjoined areas of deep hyper- 
esthesia; frequently showed ‘trigger zone’ char- 
acteristics. Subsequent investigations have been 
directed at the factors related to or contributing to 
segmental sweat gland hyperactivity. Dermohm- 
meter exploration of many subjects has shown the 
following: 1) LRA occurred in segments in which 
there were known myofascial tenderness or rigid- 
ity, abnormal intervertebral relations, vertebral 
pathology, or other somatic or visceral irritations 
in the corresponding spinal segments. 2) Clinical 
improvement was accompanied by elevation of the 
skin resistance and shrinking of LRA. 3) Injection 
of 0.3 ml. 6% NaCl into erector spinae or inter- 
costal muscle caused appearance of LRA through- 
out the corresponding dermatomes (spine to 
sternum) which outlasted the referred pain by 
many hours. 4) Experimental postural imbalance 
induced by wearing a ‘lift? under one heel for 
several hours produced new LRA in the segments 
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in which pain and tenderness appeared, enlarged 
pre-existing LRA in other, often distant, segments 
and further reduced their resistance. These ob- 
servations support the hypothesis that myofascial 
and postural disturbances are accompanied by and 
may induce or maintain segmental hyperactivity 
in the sympathetic nervous system. 

Further studies on the effect of ‘neurotripsy’ 
on the partially denervated muscle of the dog. A. 
J. Kosman and J. N. Freperick (introduced by 
J. S. Gray). Dept. of Physiology, Northwestern 
Univ. Medical School, Chicago, Ill. In a previous 
communication (Proc. Soc. Exptl. Biol. & Med., 
in press) we had reported that ‘neurotripsy’ 
(traumatic massage of a muscle) was ineffective in 
arresting the loss of strength and mass of the 
partially denervated anterior tibial muscle of the 
dog. The present investigation was undertaken in 
order to determine the effect of the ‘neurotripsy’ 
procedure upon muscles subjected to a more ex- 
tensive denervation and observed for a longer 
period of time. Partial denervation of the anterior 
tibial muscles of 8 dogs was accomplished by the 
removal of the motor roots of Ls and Le bilaterally. 
Closed manual ‘neurotripsy’ was performed on the 
anterior tibial muscle of one side 3 months following 
the initial lesion and the animals were then sacri- 
ficed 4 months following the ‘neurotripsy’. At the 
time of death the mean tension and weight of the 
treated muscles were 2500 gm. and 7.29 gm., 
respectively, and of the untreated muscles, 2250 
gm. and 6.77 gm. respectively. These differences 
are not statistically significant. 

The spleen as a blood reservoir during hypoxia. 
Kurt Kramer and Uxricn C. Lurt (introduced 
by Harry F. Apter). Dept. of Physiology, USAF 
School of Aviation Medicine, Randolph Field, 
Texas. The response of the spleen -to different 
types of hypoxia was studied in 20 dogs under light 
nembutal anesthesia. Continuous recordings were 
taken photoelectrically of arterial blood O2 satura- 
tion and hemoglobin content. The spleen was ex- 
posed without interfering with vascular and nerv- 
ous attachments and its weight recorded with an 
electric balance. Blood pressure tracings were 
taken by strain gage manometer. In acute hypoxia 
induced by breathing pure nitrogen the spleen did 
not lose weight until the arterial O2 saturation was 
approaching zero. After that the organ contracted 
visibly and lost considerable weight. Simultane- 
ously the systemic hemoglobin content increased. 
During recovery breathing air the spleen regained 
its initial size in about 20 minutes. In less abrupt 
hypoxia using the rebreathing method two phases 
of splenic activity were observed. Slow contraction 
commenced when the arterial O2 saturation drop- 
ped below 40%. Shortly before failure of respira- 
tion and after the asphyxial rise in blood pressure 
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the spleen discharged a larger amount of blood as 
evidenced by a drop in weight of approximately 
150 gm. and a rise in circulating hemoglobin of 3 
gm. %. The inverse relationship between spleen 
weight and systemic hemoglobin was also observed 
during subsequent recovery when the excess hemo- 
globin disappeared while the spleen was refilling. 
In blood samples taken from the splenic vein dur- 
ing contraction hemoglobin concentration was 30-40 
% higher than in arterial blood. Control animals in 
which the splenic vessels were ligated before the 
hypoxic episode showed no change of hemoglobin 
concentration in the general circulation. 

Dark adaptation in lesions of the optic path- 
ways. Howarp P. Krieger (by invitation) 
and Morris B. Benner. Psychophysiological 
Laby., Dept. of Neurology, New York Univ. 
College of Medicine, New York City. A study 
of the visual threshold for a luminous target, pre- 
sented in a dark room, was made in patients with 
lesions of the optic pathways. These patients did 
not have disease of the retina. Preliminary peri- 
metric studies, made under 7-foot candle illumina- 
tion, revealed consistent defects in the fields of 
vision. Three patients had homonymous hemi- 
anapsias, a fourth an almost complete double 
hemianopsia and a fifth a temporal hemianopéia of 
the left eye. The machine used for testing was 
Wald’s modification of the Hecht-Schlaer adaptom- 
eter. It was so altered that the source of light 


which acted as the target could be placed at any. 


angle along any meridian in the subject’s field of 
vision. All measurements were made on one eye 
at a time and in a dark room. Examination under 
these conditions disclosed that the luminous target 
was perceived by the patient in the apparently 
blind half-field. However, the final threshold in 
this region was about 500 times higher than in the 
corresponding normal region. Other significant 
findings were a great fluctuation in the threshold of 
the ability to see the target and a marked lag in the 
rate of dark adaptation. The patient with bilateral 
homonymous field defects showed similar changes 
in both fields of vision. The patient with the 
unilateral temporal field defect showed a change 
in the dark adaptation of the seemingly preserved 
temporal half. Parallel changes were found in 
other visual and sensory functions. In summary it 
was found 1) that patients with lesions of the 
optic pathways were able to see a luminous target, 
presented in the dark, ‘in their fields of vision 
which were apparently blind upon perimetric 
examination and 2) that fields, apparently normal 
upon perimetric examination, may have changes in 
their dark adaptation process. 

Control of early hypertension with dihydro- 
genated ergot derivatives and the physiological 
significance. W. G. Kusicex, F. J. Korrxe anp 
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Miuprep E. Otson (by invitation). Dept. of 
Physical Medicine, Univ. of Minnesota, Minne- 
apolis, Minn. A significant reduction in arterial 
blood pressure was produced in young hypertensive 
patients following administration of dihydro- 
ergocornine methanesulfonate (DHO 180). A 
decrease of 10 to 20 mm. Hg in diastolic pressure 
persisted for the duration of the drug therapy 
(2-3 weeks) and gradually increased to the control 
level after removal of the drug. Since DHO 180 
is known to have sympathicolytic and adrenolytic 
actions the above observations indicate that 
sympathetic nervous system activity may con- 
tribute to the establishment of early hyperten- 
sion. Renal clearance tests revealed normal kidney 
function in these patients. 

Adsorption and fluorescence characteristics of 
crustacean sinus gland extracts. ELoise Kuntz 
(introduced by Irwin W. Sizer). Arnold Biolo- 
gical Laby., Brown Univ., Providence, R. I. The 
sinus glands of crustacea secrete one or more 
hormones which affect chromatophore activity, 
molting, oxygen consumption, phosphate metab- 
olism,-ete. Abramowitz (J. Biol. Chem. 132: 501, 
1940) obtained a partially purified preparation 
which had the properties of a basic amine. This 
paper includes two methods of separation based on 
cation adsorption column techniques. An active 
principle is adsorbed by the sodium form of Amber- 
lite IRC-50 at pu 5. It can be eluted with 0.1 N 
HCl. Another effective adsorbent is Folin-permutit 
which has been prewashed with 0.1% acetic acid. 
Elution is accomplished with 10% KCl. The strong 
fluorescence exhibited by the hormone in the 
oxidized form (maximum fluorescence with exciting 
light of 3450 A) has been used to estimate the rela- 
tive concentration of minute quantities of the puri- 
fied sinus gland extract and can also be used to 
follow purification procedures. There is a linear 
relationship between concentration and intensity 
of fluorescence. The hormone is easily oxidized and 
reduced by mild redox systems. Glutathione 
oxidizes the reduced form. This oxidation is 
readily reversed by addition of sodium hydro- 
sulfite to the hormone-glutathione mixture. So- 
dium hydrosulfite alone is ineffective in acid or 
neutral solutions but can reduce the oxidized form 
of the hormone in alkaline medium. 

Mass spectrographic studies on expired and 
alveolar air. GEorcE H. Kypp III (by invitation) 
and Frep A. Hircucock. Dept. of Physiology, Ohio 
State University, Columbus, Ohio. Studies made 
with the mass spectrograph developed in this 
laboratory for the continuous recording of the 
partial pressures of O2 and CO: and already re- 
ported have shown that the pO:2, the pCO, and the 
R.Q. of alveolar air are all a function of the dura- 
tion of exhalation. This work has been continued 
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and extended. In recent experiments maximal 
exhalations made in three seconds have been com- 
pared with similar exhalations lasting for 10 seconds 
or longer. In the longer exhalations the final pO: is 
always lower and the pCO, higher than in the 
shorter exhalations. The difference is often 10 mm. 
or more. In the longer exhalations the curves of 
both the O2 and the CO: approach a plateau al- 
though they do not completely level off. Calcula- 
tions of the R.Q. at one-second intervals confirm 
the previous report of Hitchcock and Stacy that 
the quotient during the first second is high and 
tends to decrease as the exhalation progresses. The 
value of the R.Q. toward the end of a maximal 
exhalation but not necessarily at the extreme end 
shows the best agreement with the R.Q. of exhaled 
air. 

Transition of fibrinogen to fibrin. KoLoman 
Lak1 (introduced by Witit1am J. Bowen). Inst. 
of Biochemistry, Budapest. Laby. of Physical 
Biology, Exptl. Biology and Medicine Inst. 
National Insts. of Health, Bethesda, Md. The 
transition of fibrinogen to fibrin, brought about by 
the action of thrombin, proceeds in 2 stages. 
Thrombin acting enzymatically is involved only 
in the first step, and its role is to modify the 
fibrinogen molecules. In the second step, the 
altered fibrinogen molecules polymerize to the 
fibrin clot. Iodination of fibrinogen results in 
preparations that do not polymerize any more but 
still respond to the action of thrombin with a shift 
in the isoelectric point. This shift very likely 
means that some acidic groups of the fibrinogen 
molecule are split off by thrombin. A difference 
between the acid-base titration curve of fibrinogen 
and that of fibrin shows that some groups of the 
fibrinogen molecules with a pk of about 9 are in- 
volved in the polymerization process. These could 
be either —NH: groups or the phenolic group of 
tyrosine. The polymerization is not simply an end- 
to-end association of the altered fibrinogen mole- 
cules. First these.molecules polymerize to a unit 
with a particle weight of about 1.5 million and then 
these units, probably connected by electrostatic 
forces, build up the primary fibrils. In this respect, 
the polymerization of fibrinogen seems to be 
strikingly similar to the polymerization of actin, a 
protein of muscle fibril. 

Attempt at direct measurement of values re- 
quired for calculating the pulmonary diffusion 
coefficient for oxygen. CurisTIAN J. LAMBERTSEN, 
Joun K. Ciarxk (by invitation), Domineco M. 
Avrapo, Jr. (by invitation), Ropert G. Pontius 
(by invitation), Eart S. Barker (by invitation) 
and JoHN Moyer (by invitation). Laby. of 
Pharmacology, Univ. of Pennsylvania, Phila- 
delphia, Penna. Simultaneous, direct measure- 
ments were made of alveolar, arterial blood and 
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mixed venous blood gas tensions and rate of 0, 
consumption in a group of normal human subjects 
in an attempt to obtain data required for calculat- 
ing of the pulmonary diffusion coefficient for oxy- 
gen. Subjects were studied while breathing air, 8% 
and 100% oxygen. The data obtained illustrated 
the important practical and theoretical difficulties 
to be expected in attempting direct measurement 
of the pulmonary diffusion coefficient for oxygen. 
The data provides values for alveolar and arterial 
Oz tensions during the breathing of air, 8% and 
100% oxygen, and a comparison of the several 
methods of alveolar gas tension determination em- 
ployed. The removal of nitrogen from the lungs by 
100% oxygen inhalation suggested the feasibility of 
using the end-expiratory Haldane-Priestly sam- 
pling method to obtaina close approximation to mean 
alveolar pO. in subjects breathing pure oxygen 
since, under these conditions, all alveoli should 
contain nearly equal and constant QO: tensions. 
The difference in pO. between alveolar and arterial 
samples in 5 subjects breathing 100% oxygen 
ranged from 4 to 15 mm. Hg, indicating that a 
maximum of about 1% of the cardiac output has not 
been exposed to oxygen in the alveoli. The use of 
air, low oxygen and high oxygen inhalation may 
permit estimation of the relative importance of 
poorly ventilating alveoli and addition to pul- 
monary venous blood of blood which does not pass 
through alveolar capillaries. 

The law relating blood flow to perfusion pres- 
sure. Harotp Lamport. Laby. of Physiology, Yale 
Univ. School of Medicine, New Haven, Conn. Blood 
flow (I) in the hindlimb of a dog varies with the nth 
power of perfusion pressure (P). When vascular 
tone rises, n increases and the constant (C) in the 
formula, I= CP", shifts in a manner which needs 
to be correlated with the corresponding changes in 
vessel dimensions. This logarithmic pressure-flow 
curve characterizes pseudoplastic fluids. When 
slippage in the fluid does not occur (a discontinuous 
change in its flow character), the law of flow ina 
capillary of length L and radius R for pseudoplastic 

ene aRm / RP 
fluids is: I aon (= 
constants for the fluid in the tube. Perhaps blood, 
at high flow rates, should be considered to ‘slip’, the 
central streaming red cells with their longer 
dimension oriented axially being distinct from the 
surrounding plasma sheath. However, a gradual 
change in the flow character of the blood from 
vessel wall to axis seems more likely. Since the 
pressure-flow relation of blood is fairly well de- 
scribed by the same logarithmic expression whichis 
effective for pseudoplastic fluids without slippage 
(oil-water emulsions analogous to blood are a 
example), the development for the glass capillary 
has been applied to the blood vascular system. 


n 
) , where m and n are 
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After allowing for the effects of branching of 
vessels, etc., an equation results which tested 
satisfactorily in a set of four pressure-flow curves 
on the same preparation under different degrees of 
vasoconstriction. 

Tetraethylammonium and gastric motility of 
the dog. ARDELLE LANE (by invitation), C. R. 
ROBERTSON (by invitation), and M. I. Grossman. 
Dept. of Clinical Science, Univ. of Illinois College 
of Medicine, Chicago, Ill. Gastric motility in the 
human is inhibited by tetraethylammonium 
(TEA). As the gastric secretory response to hista- 
mine is decreased by TEA in the human and not in 
the dog, this study was undertaken to determine if 
this species difference exists in regard to the effect 
of TEA on gastric motility. A series of x-ray 
studies on dogs given a barium meal was made with 
and without TEA (10 mg/kg. I.V.). Films were 
taken immediately after the meal and in the case 
of TEA administration immediately after the drug 
was given and at half hour intervals fora period of 
2 hours and at hourly intervals until the stomach 
was empty. A series of x-ray studies on dogs di- 
rectly after a barium meal and simultaneous 
administration of atropine and epinephrine (1 mg. 
of each) were taken as a control procedure for com- 
parison with the effects of TEA. Gastric motility 
tracings before and after intravenous administra- 
tion of TEA were made in gastric fistula dogs by 
the balloon water manometer method. In the x-ray 
studies gastric tone and emptying time were not 
appreciably changed by the administration of TEA. 
In the experiments in which atropine and epi- 
nephrine were given gastric tone fell as shown by 
xray. The kymographic records of gastric motility 
showed individual variation through motility was 
tither unaltered or slightly inhibited for a few 
minutes. These studies indicate that in the dog 
gstric motility does not respond as in the human 
to the administration of TEA. 

Electrocardiographic findings in anthracosilico- 
tis. LEONARD P. Lane (by invitation) and HurtEey 
L. Mortey. Dept. of Medicine, Jefferson Medical 
College and Cardio-Respiratory Laby., Barton 
Memorial Division of Jefferson Hospital, Phila- 
tlphia, Penna. The incidence of right heart strain 
manifest by electrocardiographic changes was 
‘rrelated with physiological studies of pulmonary 
lunction, chest roentgenograms and fluoroscopic 
‘amination in over 150 patients with respira- 
try complaints and a history of prolonged exposure 
dust inside coal mines (20-45 years). Post- 
hortem examinations of miners have revealed that 
there is a high incidence of right ventricular hy- 
brtrophy and that many eventually die in cardiac 
hilure. The physiological studies used for com- 
lrison with the electrocardiographic findings 
cluded: maximal breathing capacity, total lung 
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volume, the degree of emphysema as measured by 
expressing the volume of residual air as percentage 
of total lung volume, and the mean partial pressure 
of O:2 in arterial blood (Riley method). Cardiac 
fluoroscopy was of little value in the study of these 
miners because the dense fibrous tissue masses in 
the hilar areas obscured the cardiac borders. Fixed 
rotation of the heart and fibrous adhesions com- 
plicated the interpretation of an electrocardio- 
graphic diagnosis of right ventricle hypertrophy. 
No apparent correlation was noted between the x- 
ray stage of silicosis as classified from the roent- 
genogram and the electrocardiographic changes. 
However, a relationship was observed between the 
incidence of right heart strain and the degree of 
emphysema based on quantitative measurements 
of residual air. In general the lower the resting 
mean arterial pOz, the higher the incidence of 
right heart strain, however, short induced periods 
of acute hypoxia produced minimal electrocardio- 
graphic changes. 

The effect of handometer exercise upon normal 
grip strength. ELeEANor M. Larsen (introduced 
by W. J. Meek). Dept. of Physiology, Univ. of 
Wisconsin Medical School, Madison, Wis. The 
usual grip strength of normal individuals is deter- 
mined largely by their occupation. If normal grip 
strength may be increased by Handometer exercise, 
the hand strength of individuals weakened by 
injury or disease might be expected to improve by 
employing the same method. The purpose of this 
investigation was to determine the effect of Hand- 
ometer exercise upon normal grip strength. The 
usual hand strength of 14 young adult women, 
right-handed with one exception, was measured by 
a grip dynamometer before and after 20 bouts of 
work performed bi-weekly. The exercise apparatus 
was the Handometer which consists essentially of a 
sphygmomanometer-type hand bulb attached to 
an adjustable air-pressure system gauge. The work 
of compressing the bulb against a constant resist- 
ance of 30 lb. pressure was continued at the rate of 
60 contractions per minute until the needle could 
no longer be held constant. The number of con- 
tractions were counted and recorded for each hand. 
The results for every subject consist of 3 grip 
dynamometer readings for each hand pre- and post- 
exercise, and 20 sets of Handometer data for each 
hand. The grip dynamometer data were analysed 
statistically. The results indicate that the usual 
right hand grip strength is stronger than the left; 
and that the Handometer exercise increased the 
grip strength in both right and left hands, with a 
slightly greater increase in the strength of the left 
hand. 

Renal mechanism of albumin excretion in 
patients with nephrotic syndrome. Henry D. 
Lauson, Francis P. Cu1narp (by invitation), and 
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Howarp A. Eber (by invitation). Hospital of The 
Rockefeller Inst. for Medical Research, New 
York City. Intravenous administration of Red 
Cross human plasma albumin to nephrotic children 
3 to 5 years old has made possible a study of the 
mechanism of albumin excretion. The amounts 
given varied from 18 to 37 gm. Albumin concentra- 
tions in plasma and urine were estimated by Chow’s 
immunological method (J. Biol. Chem. 167: 757, 
1947). The plasma concentrations varied from 0.2 
to 0.9 gm. per 100 ml. before infusion, increased by 
1 to 2 gm. after infusion, and then fell during the 
next 24 to 48 hours, during which repeated clear- 
ances of albumin, and in some cases, inulin and 
endogenous creatinine were measured, together 
with plasma volume. The plasma volume varied in 
the same direction as the albumin concentration. 
In about half the experiments albumin clearance 
was approximately constant with all concentrations 
of plasma albumin. In the other experiments, how- 
ever, during the first few hours after the albumin 
infusion, when plasma volume and albumin con- 
centration were near the maximum, the albumin 
clearance rose 50 to 100%. Creatinine clearances 
did not show proportional increases, suggesting that 
the rise in albumin clearance was due to some cause 
other than those which control the glomerular 
filtration of water and crystalloids. The data are 
consistent with the interpretation that the cause of 
nephrotic albuminuria is increased glomerular 
permeability to albumin, almost all of the filtered 
albumin being excreted. The rise of albumin 
clearance is correlated with plasma volume ex- 
pansion, and it may be that this expansion medi- 
ates a further increase in glomerular permeability. 

The elasticity of the rat lung. RicHarp W. 
LawTon AND ALLEN L. Kine (introduced by 
James D. Harpy). Dept. of Physiology, Cornell 
Univ. Medical College, New York City, and Dept. 
of Physics, Dartmouth College, Hanover, N. H. 
Changes are observed in elasticity of rat lungs with 
age. Retardation of growth by restriction of diet 
also alters the observed elastic characteristics of 
the lungs (Saxton, Barnes and Sperling, J. Geron- 
tology 1: 165, 1946). Chronic pneumonia and 
bronchiectasis are eventually found in a high per- 
centage of rats of advanced age. A mathematical 
analysis of elastic properties of rat lungs was under- 
taken, utilizing the data of the above authors, in 
order to evaluate the relation of the elastic changes 
to ageing and the disease process. A single alveolus 
is generalized as a hollow shell whose wall is com- 
posed of a mesh of rubber-like molecules arranged 
as irregular closed rings. The whole lung is con- 
sidered as a multiple of the single alveolus. The 
equation is based on the current statistical mechan- 
ical theories of high polymers. p — po = A(ro/r)? 
[L B(r/ro) — (ro/r)* L {8(to/r)*}). 
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In the equation po and ro are the initial and p andr 
the distended pressure and radius respectively, 
The constant A is proportional to the number of 
elastic chains participating in the distension. The 
parameter 6 characterizes the elastic chains in the 
manner similar to Young’s modulus. The notation 
L“! is the inverse Langevin function. The changes 
in the constants of the equation are correlated with 
the growth curve and the incidence of disease in the 
rats. 

Biological studies with 1-methylestrone. J. H. 
LeatHem and Mary Lex Crary (by invitation). 
Rutgers Univ.; New Brunswick, N. J., and Ciba 
Pharmaceutical Products, Summit, N. J. Intro- 
duction of a methyl group into the aromatic ring of 
estradiol is reported to abolish its activity. Tests 
involving the effect of methylating estrone are 
here presented. 1-methylestrone failed to stimulate 
uterine weight or histology in immature rats in 48 
hours after the single subcutaneous injection of as 
much as 2.0 mg. or after 10 daily injections of 0.25 
mg. Furthermore, 1.0 mg. of 1-methylestrone did 
not alter the uterine stimulating action of con- 
comitantly injected estradiol benzoate (2 ug.) 
when both steroids acted over 48 hours. The estro- 
genic action of 0.01 mg. of estradiol benzoate in- 
jected for 10 days was not influenced by the 
simultaneous administration of 0.25 mg. of 1- 
methylestrone in immature female rats. A single 
injection of 1.0 mg. did not influence seminal 
vesicle weight of immature male rats in 72 hours 
nor did it interfere with the action of 0.25 mg. of 
testosterone propionate. Administration of 0.5 mg. 
of 1-methylestrone daily for 10 days to 22 day old 
male rats failed to influence body weight increase 
or to alter the weights of the pituitary, adrenal, 
thymus, kidney, testis, seminal vesicle or ventral 
prostate. The gonadotrophic hormone content of 
the pituitary was normal. Thus the estrogenic ac- 
tion of estrone is greatly reduced or abolished by 
the introduction of a methyl group. 

Plasma and liver protein concentrations in 
adrenalectomized and in thiouracil-fed adrenalec- 
tomized rats. J. H. Learnem. Bureau of Biological 
Research and Dept. of Zoology, Rutgers Univ., New 
Brunswick, N. J. Adrenalectomized adult male 
rats maintained for 20 days on 1% NaCl and pait- 
fed normals have comparable plasma protein levels 
although plasma albumin concentrations are sub- 
normal, a reflection of subnormal food intake. 
Desoxycorticosterone acetate (Percorten, Ciba) 
(DCA) at 0.5 mg. daily permitted normal food 
intake and growth in adrenalectomized rats. Pait- 
fed controls exhibited normal plasma protein con- 
centrations but the operated rat’s plasma albumin 
level was not improved above that of a salt mait- 
tained rat due to either hemodilution or hormone 
deficiency. Hypothyroidism increases plasma gl0- 
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bulin levels and thiouracil increases liver protein. 
Hypothyroidism in adrenalectomized rats main- 
tained with NaCl or with DCA was studied by 
feeding 0.25% thiouracil for 20 days and comparing 
results with pair fed adrenalectomized and normal 
rats. Food intake was reduced by thiouracil with 
body weight loss resulting. Total plasma protein 
and plasma globulin levels increased following 
thiouracil. NPN was also higher whereas hemato- 
crit decreased. Thyroid and liver weights were 
significantly above those of controls and analysis of 
the liver revealed a normal water content but a 
significant increase in total and relative amounts of 
liver protein in thiouracil fed rats. Adrenalec- 
tomized control rats maintained liver protein as 
well as pair fed normal rats. Thus, adrenalectomy 
does not alter the action of thiouracil on plasma 
and liver proteins. 

Predisposition to vasodepressor properties of 
morphine induced by hemorrhagic hypotension. 
RicHarp E. Lee (by invitation) and BENJAMIN 
W. Zwetracu. Dept. of Pharmacology, Syracuse 
Medical College, Syracuse, N. Y. and Dept. of 
Medicine, New York Hospital, New York City. 
Several investigations concerning the action of 
morphine in hemorrhagic shock have not shown 
any consistent notable vasodepressor action. The 
agent was administered either prior to hemorrhage 
or during the early phases of a prolonged hypo- 
tension. Neither situation adequately duplicates 
the usual clinical sequence of events. In this study 
the morphine was administered following restora- 
tion of normal blood pressures by blood transfusion 
after a prolonged hemorrhagic hypotension ; as well 
as prior to and during early ‘shock.’ Based on blood 
pressure recordings and direct visual observation 
of omental peripheral blood vessels, usual doses of 
morphine (1-3 mg/kg. intravenously) in unhemor- 
thaged dogs produce no significant or persistent 
vasomotor disturbances. When given early in 
hemorrhagic shock (1-2 hr. after initial bleeding) 
morphine administration is followed by a transient 
fall in blood pressure, accompanied by temporary 
vasodilatation with slowing of peripheral blood 
flow. In spite of restoring normal blood pressure by 
transfusion, after prolonged hemorrhagic shock, 
morphine in these doses is followed in all instances 
by a sharp severe fall in blood pressure. This 
coincides with observed arteriolar dilatation, de- 
pression of arteriolar reaction to topically applied 
epinephrine, and a severe slowing of peripheral 
blood flow, with stagnation occurring in the venular 
components of the capillary bed. Although im- 
mediate further transfusions were given each 
animal, 3 of the 12 dogs died in profound pe- 
ripheral vascular collapse within 15 minutes 
after receiving morphine. 
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Physiological effects of bacterial polysacchar- 
ides upon the cardio-vascular and neuro-muscular 
systems. CHesteR E. LeEese and K. Virainia 
GREENE (by invitation). Dept. of Physiology, 
School of Medicine, George Washington Univ., 
Washington, D. C. Rabbits were given doses of 
polysaccharide from 2 to 25 gamma/kg. Most of the 
animals showed a strong pyrogenic response as- 
sociated with the usual maladjustments. Many 
animals lost the use of their body-righting re- 
flexes. Lethal doses produced convulsive seizures, 
urination, defecation, and vomiting preceding 
death. Cats were less affected by the dosage level 
effective in rabbits. Pyrogenic reaction was noted 
before decerebration. Decerebration was often fatal 
when the animal was under the influence of the 
drug. If the drug was withheld until the animal 
recovered from decerebration, it tolerated a higher 
dosage without pyrogenic response. The cat showed 
lowering of arterial blood pressure, and an increased 
venous pressure. Both electrical and chemical 
stimulation of the vascular reflexes indicated a loss 
in the controlling power of the autonomic nervous 
system, or a lesser ability of smooth muscle to 
accept the stimuli. The vagus, splanchnic, and 
cardiosympathetic nerves required an increased 
strength of stimulus under polysaccharide influ- 
ence. Assays with adrenalin, acetylcholine, pitres- 
sin, and histamine pointed to a loss in nervous 
response, rather than a decrease in the ability of 
smooth muscle to accept stimulation. Turtles 
perfused with polysaccharide showed cardiac 
changes. First to appear was an occasional dropped 
beat, followed by the various stages of heart block, 
and finally, complete dissociation. Tremendous 
dilation of both auricles and ventricles was noted. 
There occurs a progressive loss in the effectiveness 
of adrenalin or acetylcholine when added to the 
perfusate. Stimulation of the vagus also becomes 
less effective. 

Food packages as a supplement to the German 
nutrition. G. LEHMANN (introduced by D. B. 
Ditt). Max Planck-Inst. fuer Arbeitsphysiologie, 
Dortmund, Germany. The German nutrition of a 
man doing no heavy work reaches 1850 cal. per day. 
This includes 47 gm. of protein, of which only 11 
gm. are of animal origin, and about 20 gm. of fat. 
A food parcel raising the nutrition of a family of 4 
for one week to a normal level, therefore, should 
contain foodstuffs rich in protein and fat, for 
instance the following: 2.5 lb. of corned beef, 1 Ib. 
of whole milk powder, 1 lb. of cheese, 0.5 Ib. of 
powdered egg, and 1 lb. of margarine. Instead of 
corned beef, dried and smoked meat could be used. 
In contrast to the view of some nutritionists, the 
housewife will not take soy beans or other legumes 
as a valuable substitute for meat. The German 
housewife is not fond of pre-cooked meals but 
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prefers basic foodstuffs. The German nutrition is 
very rich in carbohydrates. Therefore, foodstuffs 
that are predominately carbohydrate should be 
avoided. Chocolate and cocoa are very welcomed 
and useful. Coffee and tea are important because of 
their stimulating effect. The addition of fruit juices 
marmalade, sweets, spices, etc. is less a matter of 
nutrition than a matter of making people happier. 
We are wrong in looking upon the question of food 
parcels from the point of view of the scientist only. 
Apart from raising the German nutrition to a nor- 
mal level, they have the ideal task of intensifying 
friendship and understanding between men and 
nations. 

Central hyperglycemic action of 1- (3,4-dihy- 
droxyphenyl) 2-isopropylaminoethanol (isuprel). 
A. LermporFEer. Dept. of Pharmacology, Loyola 
Univ., Chicago, Ill. In dogs, under nembutal, the 
effects of intravenous (i.v.) and intracisternal (i.c.) 
injection of isuprel on blood-sugar, blood pressure, 
and electrocardiogram were studied. Nembutal it- 
self produced no changes in blood sugar. After i.v. 
isuprel, 75 micrograms/kg., only a small, short 
lasting increase in blood-sugar occurred (onset 
about 15 minutes after injection, highest increase 
40 mg. per 100 ml.). The preinjection level was 
reached 45 to 60 minutes afrer injection. In con- 
trast, after i.c. injection of the same amount, a 
much greater and long lasting increase in blood- 
sugar was found (onset about 15 minutes after the 
injection), the blood-sugar continued to rise for 
entire period of the observation (33 hours), at that 
time it had risen to 180 mg. per 100 ml. 

After i.v. isuprel, a marked fall in blood pressure, 
a marked tachycardia and ah extremely deep de- 
pression of the S-T segments were recorded. These 
changes were much smaller after i.c. isuprel. There 
seemed to be no direct relation between changes in 
blood-sugar and those in blood pressure and heart 
rate. Of importance might be the fact that after i.c. 
isuprel the blood-sugar was continuously rising 
whereas the changes in blood pressure and electro- 
cardiogram were approaching the pre-injection 
levels. This fact and the particular blood-sugar 
curve after i.c. isuprel in contrast to that following 
i.v. isuprel suggest that the action of i.c. injection 
of isuprel in raising blood-sugar implies action on 
structures (centers) bathed by cerebrospinal fluid. 
These observations about isuprel which has an 
action like sympathin I are in conformity with our 
previous findings. 

A method for collecting end-expiratory air from 
the oral cavity. Gerson Lesser, Morton GaA.p- 
ston, and Maryuin Pruss (introduced by J. 
Murray SreeExe). Research Service, Third New 
York Univ. Medical Division, Goldwater Memorial 
Hospital, New York City. In elderly or diseased pa- 
tients it has often been impossible to collect 
alveolar air samples by the Haldane-Priestley 
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method due to their inability to cooperate in per- 
formance of the necessary respiratory maneuvers. 
To overcome this difficulty and to maintain an un- 
disturbed respiratory pattern, a simple, inex- 
pensive method for collecting end-expiratory 
samples is being studied. Air samples are drawn at 
the end of a usual expiration through a narrow, 
semi-rigid tube, threaded through a rubber mouth- 
piece with its proximal open end 4-5 cm. within the 
oral cavity. The other end of the tube is connected 
to a small 3-way stopcock which is attached to the 
end of an evacuated mercury gas sample bottle. The 
stopcock permits washing out the tube with expired 
air just prior to collection of the end-expiratory 
sample. Preliminary evaluation of 40 observations 
in 4 young, healthy subjects suggests that for each 
individual there is a consistent relationship be- 
tween the composition of end-expiratory air and 
alveolar air (Haldane-Priestley, end-expiratory). 
The pCO. was always lower (individual means of 
A pCO: were 1.6 to 4.1 mm. Hg), and pO: was always 
higher (individual means of A pO: were 2.4 to 7.9 
mm. Hg) in end-expiratory than in alveolar air. 
In any given subject the greatest variation ofa 
single observation from his mean was 3.5 mm. Hg 
pCO, and 6.4 mm. Hg pO: for end-expiratory air 
(26 observations) ; and 1.1 mm. Hg pCO: and 2.7 
mm. pO, for alveolar air (14 observations). 
Analysis of the electrocardiographic pattern 
produced by injection of epinephrine and nor- 
epinephrine in cats. EUGENE LePEscHKIN and W. 
RaaB (introduced by F. J. SicHEeL). Division of 
Exptl. Medicine, Univ. of Vermont College of Medi- 
cine, Burlington, Vt. Two to 6 seconds after intra- 
venous injection of 20-40 micrograms epinephrine 
or nor-epinephrine in 4 cc. Ringer, a transient ele- 
vation of the T-wave in unipolar precordial or di- 
rect leads from both ventricles is observed. This 
elevation lasts 2-7 seconds, appears on injection of 
corresponding amounts of plain Ringer, and is due 
to cooling of the subendocardial ventricular muscle 
layers. The subsequent changes are due to the 
epinephrine or nor-epinephrine proper. Ten to 15 
seconds after injection T becomes depressed over 
the right ventricle and elevated anew over the left 
ventricle (Phase I). During Phase II (until the 
40th-50th second), T is inverted over the right 
ventricle, flattened (sometimes inverted) over the 
left ventricle. Phase III extends until the 120th- 
160th second and is characterized by marked eleva- 
tion of T over both ventricles. In some cats T may 
again become temporarily inverted over the left 
ventricle between the 300th-400th seconds (Phase 
IV). These changes of the T-wave are independent 
of the changes of the heart rate. They are not due t0 
blood pressure elevation (increased heart work), 4% 
they appear even if this elevation is abolished of 
reversed through previous administration of certai? 
sympatholytic drugs (933F, SY28, DHEI9, 
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Priscol). Other sympatholytic drugs (DHE 45, 
SY30) inhibit both the hypertensive reaction and 
the electrocardiographic changes. The latter cannot 
be due to direct action of epinephrine on subendo- 
cardial muscle layers of the right ventricle, as they 
appear in similar sequence and magnitude on in- 
jection of epinephrine into the left auricle. 
Lecithinase activity of epiphyseal cartilage of 
the foetal pig. M1rron D. Levine and Ricuarp H. 
Fotuis, JR. (introduced by Jonn Eacer Howarp). 
Depts. of Medicine and Pathology, Johns Hopkins 
Univ., Baltimore, Md. Lecithinase of the type de- 
scribed by Macfarlane and King (Biochem. J. 35: 
884, 1941) has been demonstrated in the epiphyseal 
cartilage of foetal pigs. Homogenates of such carti- 
lage, when incubated with lecithin suspension 
substrates in the presence of Ca**, results in the 
liberation of neutral fat and free choline while the 
phosphorus of the substrate goes from the fat 
soluble to the water soluble state. The mechanism 
is thought to be as follows: Lecithinase splits 
lecithin into phosphocholine and neutral fat. Phos- 
phocholine is a substrate for phosphatase ; hence we 
have a hitherto undescribed source of phosphate 
ion. Lecithin and the appearance of neutral fat in 
cartilage will be discussed. r 
Nature of the action of insulin on the level of 
serum inorganic phosphate. R. Levine, S. D. 
LouBE (by invitation) and H. F. Weispere (by 
invitation). Dept. of Metabolic and Endocrine Re- 
search, Medical Research Inst., Michael Reese Hos- 
pital, Chicago, Ill. It is well known that the 
administration of insulin, glucose or adrenaline 
causes a fall in the level of inorganic phosphate of 
the serum. We have previously shown (Am. J. 
Physiol. 134: 40, 1941) that no decrease in serum 
phosphate occurs after the administration of glu- 
cose or adrenaline to depancreatized dogs, indicat- 
ing that the phosphate lowering effect of these 
substances is mediated by insulin. It was then con- 
cluded that the fall in serum phosphate is one of the 
direct actions of insulin. The rate of entry of 
fructose into tissues, as measured by the rate of 
disposal of intravenous fructose, is not diminished 
by the complete absence of insulin (pancreatec- 
tomy) (Federation Proc. 6: 21, 1947). We have, 
therefore, determined the effect of intravenous 
fructose on the serum phosphate level of untreated 
depancreatized dogs. In 9 of 10 animals there was a 
significant drop in inorganic phosphate of the serum 
following fructose administration. Under similar 
tircumstances intravenous glucose does not affect 
the phosphate level. It is, therefore, concluded that 
the fall in serum phosphate is an expression of the 
tate at which a hexose enters the tissues. Insulin 
tthances this rate for glucose. Fructose, which 
taters tissues at a rapid rate even in the complete 
absence of insulin, causes a phosphate fall inde- 
pendent of the hormone. We can therefore no 
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longer consider the fall in serum phosphate as a 
direct action of insulin. The only presently proven 
primary action of insulin is the increase in the rate 
of entry of glucose into tissue, specifically skeletal 
muscle. 

Three dimensional electrocardiography. 
RapuHaE. B. LEvINE (by invitation) and Orro H. 
Scumitr. Depts. of Zoology aad Physics, Univ. of 
Minnesota, Minneapolis, Minn. Much of the 
difficulty in the interpretation of electrocardio- 
grams lies in correlating records of the several dif- 
ferent potential variations which occur simul- 
taneously. If it were possible to combine all of the 
information contained in the numerous individual- 
lead electrocardiograms into a single interpretable 
pattern, compactness would be obtained with no 
loss in generality. The ‘vector cardiogram’ of 
Wilson and Johnston is an approach in two dimen- 
sions to this ideal. Development of the 3-dimen- 
sional cathode ray oscilloscope has made possible 
the extension of electrocardiographic presentation 
to three dimensions. This instrument is capable of 
utilizing three electrical signals in such a way as to 
form a picture which to the eyes is a stereoscopi- 
cally correct perspective pattern in space. An 
application of such an oscilloscope which imme- 
diately suggests itself is the presentation of a true 
3-dimensional vector electro-cardiogram. This re- 
quires development of orthogonal leads or their 
electrical equivalent. In practice, it may prove 
entirely satisfactory to present data from con- 
ventional non-orthogonal leads in orthogonal form. 
As a further improvement, a computer currently 
under development will permit rotation and transla- 
tion at will of any three-dimensional display to the 
angle and range most advantageous for viewing. 
These 3-dimensional displays can readily be photo- 
graphed on standard film for stereoscopic viewing, 
and lend themselves well to the preparation of wire 
models. 

Fat metabolism in Alaskan Eskimos. Victor E. 
LEvINE and Cuartes G. WILBER. Arctic Research 
Laby., Office of Naval Research, Point Barrow, 
Alaska. The blood sera of Point Barrow Eskimos 
(adults and children of both sexes) were taken for 
estimation of various lipid components. To date 50 
analyses have been completed. Mean values are as 
follows : 





CANADIAN 
ESKIMOS 
(CORCORAN AND 
RABINOWITCH) 


ALASKAN 


LIPID COMPONENT ESKIMOS 





mg/100 cc. mg/100 cc. 


701.3 555 
221.6 141 
124.9 46 
96.7 98 
14.2 _- 
355.0 164 


Total fatty acids. ............ 
Total cholesterol 

Free cholesterol 

Ester cholesterol 
Lipid phosphorus 
Phospholipids. ............... 
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The following were calculated : cholesterol/lipid 
phosphorus, 21.4; free cholesterol/total cholesterol, 
0.56 ; cholesterol/fatty acid, 0.31. Our results com- 
pared with normal values for whites are high. The 
blood was taken late in August and early in Sep- 
tember 1948, during which time walrus and seal 
were plentiful. The Eskimos were living close to 
their native diet. The values may, therefore, re- 
flect a pronounced ‘alimentary fat tide’ due to the 
ingestion of fat-rich meals. Our findings are not in 
accord with those of Corcoran and Rabinowitch 
(Biochem. J. 31: 343, 1937) who found low lipid 
values in the bloods of 27 Canadian Eskimos taken 
at random. They did, however, report higher lipid 
values for natives on a meat diet compared to those 
for natives on a mixed diet. Under field conditions 
in the Arctic it is extremely difficult to collect 
blood in true fasting condition. Our results reflect a 
high fat intake, while those of the Canadian in- 
vestigators may reflect a low fat intake or even a 
diet close to a starvation level. 

Measurement of the intracellular cation in the 
dog. Marvin F. Levitr and Mario GaupINno 
(introduced by Homer W. Smiru). Dept. of 
Physiology, New York Univ. College of Medicine, 
New York City. The measurement of the intra- 
cellular concentration of any cation in the living 
animal requires the determination of the volume of 
intracellular fluid and of the total intracellular 
cation. In our present experiments the intracellular 
fluid was calculated as the difference between total 
body water (D.O space) and extracellular fluid 
(inulin space, Proc. Soc. Exptl. Biol. & Med. 68: 
507, 1948). The total amount of body cation (Na or 
K) was measured by in vivo dilution of Na*4 and 
K*?, A known amount of isotope was injected intra- 
venously and the ratio of isotope to total cation in 
the plasma was followed until equilibrium was 
attained. Equilibrium requires 3 hours for NA*4 

(Kaltreider et al. J. Exptl. Med. 74: 569, 1941), and, 
according to our present observations, 9 hours for 
K* in the dog. Observations with carefully purified 
K*# indicate that this cation penetrates tissues so 
rapidly that 85% of equilibrium is reached within 3 
hours. At equilibrium, the counts retained in the 
body (considering urinary loss) divided by the 
total counts per mEq. of Na or K in the plasma, 
gives the total Na or K in the animal. In 2 dogs the 
average values were: 





ELECTROLYTE CONCENTRATION. (MEQ/L.) 





Extracellular (plasma) 
Intracellular... 
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Inhibition of a proteolytic enzyme system of 
blood. Jessica H. Lewis (by invitation) and Jouy 
H. Fereuson. Dept. of Physiology, Univ. of North 
Carolina, Chapel Hill, N. C. In certain human 
pathological conditions such as shock, anoxia, and 
severe liver disease, the phenomenon of liquefac- 
tion of a formed blood clot (fibrinolysis) has occa- 
sionally been observed. Normal serum contains no 
active lysin, the enzyme causing fibrinolysis, but 
does contain large amounts of the inactive pre- 
cursor, prolysin, and a potent inhibitor, antilysin. 
The present report, dealing with certain reactions 
of antilysin, is part of a series of studies by which 
we are endeavoring to shed some light upon the 
mechanism of fibrinolysis in various human dis- 
orders and hemorrhagic shock in dogs. Standard 
curves are presented for the determination of 
potency of lysins partially purified from dog, hu- 
man, and bovine sera, as measured by the lysis ofa 
standard fibrin clot. The three curves are ap- 
parently identical. There is no detectible species 
specificity of each antilysin for its homologous 
lysin, as tested by the antilysin-assay method here 
presented. Serum antilysins do differ in important 
particulars from certain purified proteolytic en- 
zyme inhibitors isolated from soybean, navy bean, 
and pancreas. Contrary to the suggestion that 
proteolytic enzymes may be inhibited by the prod- 
ucts of protein digestion, it is shown that scrum 
lysin is not inhibited by the products of fibrinoly- 
sis. Attempts were made to study the nature of the 
enzyme-inhibitor complex. It could not be split by 
differential heat destruction of the enzyme nor by 
chloroform treatment which has long been known 
to remove inhibitor from such prolysin-antilysin 
mixtures as serum. 

Studies on lipoprotein in dog serum. Lena A. 
Lewis and Irvine H. Paae. Research Division an 
the Bunts Inst. of the Cleveland Clinic Foundation, 
Cleveland, Ohio. Four protein peaks can be demon- 
strated by ultracentrifugation of dog serum pre- 
viously diluted and dialyzed against 1.0, 1.5 or 2 
mM NaCl. They are similar to those described by 
Pedersen for human serum. The peak with the 
slowest sedimentation rate is not demonstrated at 
salt concentrations of 0.6 m NaCl or less, and is only 
poorly resolved with 0.75 m NaCl. Using 2.0 
NaCl—2% dog serum protein solution, prolonged 
centrifugation in the preparative rotor was done. 
The top layer which had a ‘milky appearance’ was 
removed and studied by electrophoresis and ultra- 
centrifugation. With phosphate buffer pu 7.8, ioni¢ 
strength 0.16 », two fractions were demonstrated 
by electrophoresis. One had a mobility similar 1 
that of serum albumin (dog) and represented 57% 
of the total area. The slower moving componet! 
had a mobility similar to that of a2-globulin (dog) 
and represented 43%. The albumin in the 40 
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serum was 47.9% and the a2-globulin 6.2% of its 
total protein. The slow sedimenting lipoprotein of 
human serum has the electrophoretic mobility of 
6-globulin. In the ultracentrifuge two peaks were 
demonstrated in the lipoprotein concentrate when 
salt concentrations of 1.0 and 1.5 m NaCl were used. 
The faster sedimenting component had a sedi- 
mentation rate similar to serum albumin and repre- 
sented 62% of the total area. The slower sediment- 
ing fraction represented 38%. A slow sedimenting 
lipoprotein with the electrophoretic mobility of 
ao-globulin can be demonstrated and concentrated 
from dog serum by ultracentrifugation when salt 
concentrations between 1.0 and 2.0 m NaCl are 
used. 

Metabolism of lactate by the isolated dog 
gastrocnemius studied with a,8- and carboxyl- 
labeled lactate. NarHan Lirson, AKIRA OMACHI 
(by invitation), and SHirLEy L. MicHeEn (by invi- 
tation). Dept. of Physiology, Univ. of Minnesota, 
Minneapolis, Minn. The isolated gastrocnemius of 
anembutalized dog was perfused at physiological 
pressures and temperatures by means of a closed, 
pump-oxygenator circuit, the animal’s own hepa- 
rinized blood serving as the perfusion fluid. The 
muscle was either at rest or was stimulated via the 
sciatic nerve with maximal single shocks at a. fre- 
quency of 2/sec. for 2-3 hours. Either a,@- or 
carboxyl-labeled racemic C—sodium lactate was 
administered to increase the blood level by approxi- 
mately 1.4 mm/100 cc. In 3 experiments with stimu- 
lated muscle it could be calculated from 


oe on Os 
3 


atom % C® excess in respiratory CO» 





atom % C™ excess in administered lactate 


that 0.56-0.94 mm/100 gm. of muscle/hr. of ad- 
ministered lactate was converted torespiratory 
CO.. The addition of non-isotopic acetate or 
succinate to give blood levels of about 0.8 mm/100 
te. reduced these values by at least 50% . In these 
latter experiments acetate, succinate, and lactate 
were recovered from blood and/or muscle and 
analyzed for C. Resting muscles, to which was 
administered glucose with or without insulin, also 
converted administered lactate to respiratory CO. 
but at slower rates than did stimulated muscles. 
Ih the stimulation experiments the glycogen con- 
tent of the perfused muscle decreased in compari- 
n with that of the corresponding unperfused 
muscle of the other side. In the experiments with 
testing muscles, the glycogen content increased 
When insulin was administered. However, in no 
instance was definite significant excess C found 
in the muscle glycogen. From the above data it is 
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concluded that: 1) lactate is converted to CO, by 
both resting and active mammalian skeletal mus- 
cle; 2) the presence of other substrates (acetate 
and succinate) decreases the rate of conversion of 
administered lactate to CO.; and 3) unequivocal 
evidence for the conversion of lactate to glycogen 
in either contracting or resting muscle was not 
obtained. 

Further studies on the single muscle fiber mem- 
brane potential. G. Linc and R. W. Gerarp. Dept. 
of Physiology, Univ. of Chicago, Chicago, Ill. 
Studies on the membrane potential of frog sar- 
torious fibers, singly impaled with a capillary 
electrode (Ling, Ling and Gerard), have been ex- 
tended. The A potential fraction, between 54 and 
78 mV, has been shown to parallel fairly well the 
actual CrP content under the influence of tetaniza- 
tion, methylene blue, cyanide, azide, hydroxyl- 
amine, iodoacetate alone or with lactate. The B po- 
tential, between 0 and 54 mV, is not directly de- 
pendent on metabolism but varies with K*t; in- 
creased K* lowers the plateau between A and B 
potentials which appears when the A potential has 
been abolished by some of the above conditions. 
Continuous irrigation of the muscle surface is 
necessary to avoid accumulation of leaking K~. 
Thus, in unstirred K-free solutions, the potential 
rises irregularly, seldom above 90 mV; in flowing 
ones, it can rise to 108 mV. Also, the fall in Nz is less 
in flowing than still solutions, and that in IAA 
starts later. In general, potential varies inversely as 
log of external Kt concentration (slope = 44 mV 
per tenfold change) to —7.0 mV at 4 times isotonic 
K*. The slope of the K*-potential curve is seem- 
ingly altered by addition of Ba** but not by Ca**. 
Exposure to COs, in contrast to nerve, lowers the 
normal value by 5 to 10 mV during 1 to 2 hours; 
return in air is complete in 1 hour. In 20% or 100% 
CO:, alike, the A potential is lost in half to one 
hour; returns in a few minutes. Absence of K* 
from the irrigation fluid does not alter the size of 
the CO, depression. Conclusions can be drawn from 
these data as to the nature of the membrane. 

Effect of temperature on the membrane po- 
tential of the frog sartorius muscle. G. Line and 
J. W. Woopsury (introduced by R. W. Gerarp). 
Dept. of Physiology, Univ. of Chicago, Chicago, IIl., 
and Dept. of Physiology, Univ. of Utah, Salt Lake 
City, Utah. Variations of membrane potential with 
temperature were measured in the sartorius muscle 
of Rana pipiens by inserting a micro-electrode di- 
rectly into a single fiber. Four to eight potential 
measurements were made on each muscle at from 
4 to 6 different temperatures between 3° and 41°C. 
on a total of 28 muscles. The muscles were allowed 
to equilibrate at each temperature for at least 20. 
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minutes. Temperature was progressively increased 
in 14 experiments, decreased in ten, and first in- 
creased then decreased in four. The averaged data 
from 8 muscles (temperature increasing) are tabu- 
lated below: 








For progressively increasing temperature from 
5°C. to 25°C. the relation between log voltage and 
reciprocal of absolute temperature was approxi- 
mately linear with a Qio of 1.1 (activation energy 
1700 calories). The mean Qio for all muscles was 
1.08 (1400 calories). Membrane potential reached a 
peak at approximately 30°C. and fell precipitously 
and irreversibly above 35°C., in association with 
contracture. The low temperature co-efficient may 
possibly represent the difference between energies 
of activation for penetration of the membrane by 
positive and negative ions produced by metabolic 
processes. 

A modified procedure for inulin determination 
in plasma and urine. J. MAxweE.u LITTLe, JUNE 
Harris (by invitation) and Lewis FRANKLIN (by 
invitation). Dept. of Physiology and Pharmacology, 
Bowman Gray School of Medicine of Wake Forest 
College, Winston-Salem, N.C. Oxidative destruc- 
tion of glucose by heating in the presence of NaOH 
has been utilized to replace the usual destruction 
by yeasting (Selkurt : Methods in Medical Research 
1: 197, The Year Book Publishers, Inc., Chicago, 
1948). The effects of NaOH concentration and 
duration of heating in boiling water upon glucose 
and inulin were studied. Incomplete glucose de- 
struction (with 50-300 mg.% solutions) or produc- 
tion of an absorbing intermediate compound was 
indicated by light transmissions of 93-99% when 
compared with a water blank set on 100%. This 
residual absorption was almost completely rectified 
by the addition of 1.0 cc. of 100 mg.% glucose to the 
blank, which was set on 100%. Procedure: plasma, 
or diluted urine, containing 5-30 mg.% inulin, is 
precipitated with CdSO, and NaOH after the addi- 
tion of 1.0 ce. of 100 mg.% glucose solution. Shake 
the mixture vigorously for 10 minutes, centrifuge, 
and filter through washed cotton. To 4.0 cc. of 
filtrate, in a large test tube, add 1.0 cc. of 4.0 N 
NaOH, cover with marbles and immerse in boiling 
water for 10 minutes. Cool, add 10 ec. of diphenyl- 
amine reagent and immerse in boiling water for 30 
minutes. Cool the tubes and read in an Evelyn 
colorimeter using filter 620. Blank tubes contain 
plasma or urine without inulin. Mean recoveries 
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and standard deviations with theoretical concen- 
trations of 5, 10, 15, 20, and 30 mg.% inulin for 
plasma were respectively: 5.10 + 0.293, 9.93 + 
0.357, 15.21 + 0.664, 20.25 + 0.846, and 30.53 + 
0.700; for urine : 4.98 + 0.235, 9.78 + 0.272, 14.944 
0.224, 20.16 + 0.479, and 30.49 + 0.523. 

Atrial hemodynamics in the presence of ex- 
perimentally produced interatrial septal defects. 
R. C. Lirtie (by invitation), J. G. HaAwLEy (by 
invitation) and D. F. Oppyxr. Dept. of Physi- 
ology, Western Reserve Univ. Medical School, 
Cleveland, Ohio. Interatrial septal defects were pro- 
duced in open chest dogs. Right and left atrial 
pressures were recorded simultaneously. The re- 
sults of experimental alteration of atrial pressures 
before and after producing the defect are compared. 
The left-to-right pressure difference between the 
atria which was observed previously in similar 
preparations without septal defects persists after 
producing the defect, although the differential 
appears to be decreased. Rapid saline infusion ele- 
vates both left and right atrial pressures in the 
presence of an interatrial defect, but does not 
appear to increase left pressure as effectively as in 
the control. However, right pressure does not ex- 
ceed left, although the two pressures tend to 
equalize after a considerable volume of infusion. 

As in the control series, positive pressure infla- 
tion of the lungs (open-chest) results in an eleva- 
tion of both right and left atrial pressure, but right 
increases more than left with a subsequent reduc- 
tion of the pressure differential. Persistence of a 
pressure differential is probably due to a difference 
between the volume-elasticity characteristics of 
the atria. At equilibrium the volume flow into each 
atrium is equal. Since the left atrium has the 
greater volume-elasticity coefficient, the pressure 
will be greater than that in the right atrium. Ex- 
periments with a physical model indicate that this 
is a major factor in maintaining the pressure 
difference. 

Effects of breathing CO, on blood pressure and 
renal circulation in normotensive and _ hyper- 
tensive subjects. W. J. Litre, J. W. AvERA and 
S. W. Hoosier (introduced by M. H. Servers). 
Dept. of Medicine, Univ. of Michigan Hospital, 
Ann Arbor, Mich. The mean blood pressure in- 
creased 21% in 6 normotensive subjects and 16% 
in 5 hypertensive subjects during inhalation of 4 
gas mixture containing 10% CO2 and 90% Ox. This 
rise was theoretically due to increased vasomotor 
tone, but was probably in part the result of an in- 
crease in cardiac output, since it occurred after 
caudal anesthesia had been established to dorsal 3. 
The procedure was also associated usually with 
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renal vasoconstriction, while control studies uti- 
lizing hyperventilation of room air and rebreathing 
100% oxygen had little effect on renal circulation. 
The following table summarizes observations with 
6 normals and 5 hypertensives, showing the average 
(and range) percentage change during CO, inha- 
lation. 





NORMOTENSIVES HYPERTENSIVES 





—13% (0 to —39%) 

+46% (+7 to +110%) 
—2% (—31 to +16%) 

+10% (0 to +17%) 


—23% (—9 to —66%) 
+75% (+23 to +228%) 
—12% (—59 to +12%) 
+17% (+9 to +25%) 











RPF is renal plasma flow (PAH); RR is renal re- 
sistance (Mean BP/RPF); GFR is glomerular 
filtration rate (mannitol) ; and FF is filtration frac- 
tion (GFR/RPF). The changes were usually abrupt 
in onset and offset, occurring only during the 10 
min. period of CO2 breathing. The failure of a ‘re- 
bound’ phenomenon to occur in the ensuing urine 
collection periods excluded the possibility that the 
changes were due to retention of urine in the renal 
pelvis. The evidence seems to indicate that the 
renal vasoconstriction observed in the humar sub- 
ject, during inhalation of 10% COs, is primarily the 
result of an increase in neurogenic vasoconstrictor 
activity. 

Post-tetanic potentiation of presynaptic actions 
in the spinal cord. Davin P. C. Lioyp. Labys. of 
The Rockefeller Inst. for Medical Research, New 
York City. Monosynaptic reflexes of a given muscle 
are greatly increased forseveral minutes following 
brief tetanization of the nerve afferent for that 
muscle, the phenomenon resembling that studied 
in ganglia by Larrabee and Bronk, in frog by 
Bremer and Kleyntjens. Tetanizing afferent path- 
ways, from other muscles or skin, that converge, 
directly or after internuncial relay, with the mono- 
synaptic pathway of the given muscle may in- 
fluence transmission therein for 15 seconds, but 
prolonged potentiation is not realized. Further- 
more, penetration into motoneuron somata of anti- 
dromic volleys, depressed for several seconds 
following presynaptic tetani, is not further in- 
fluenced. If, however, the nerves of two muscles, 
synergists or antagonists within a myotatic unit, 
are stimulated by single shocks so related in time 
that the volley in one nerve, through monosynaptic 
connection, facilitates or inhibits the monosynaptic 
reflex elicited by stimulation of the other nerve, 
then, following tetanization of the first-mentioned 
herve, its conditioning action, facilitatory or in- 
hibitory, upon the test reflex, is enhanced for 
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several minutes, the test reflex in isolation remain- 
ing unaffected. Now, since any activity evoked by 
means other than stimulation of the tetanized 
afferent fibers is not potentiated, and since the 
known synaptic actions of those afferent fibers all 
are, it follows that the process underlying post- 
tetanic potentiation must be sought in the rhyth- 
mically stimulated afferent fibers themselves. Re- 
cordings from the intramedullary afferent fibers of 
post-tetanically increased impulses displaying 
subnormal velocity suggest that hyperpolarization 
(positive after-potential) by increasing in size the 
presynaptic impulses causes them to be more effec- 
tive synaptic agents. 

Effect of sham-feeding on gastric motor ac- 
tivity of the dog. SrantEY H. LorBer (by invita- 
tion), S. A. Komarov and Harry Suay. Samuel S. 
Fels Research Inst., Temple Univ. School of Medi- 
cine, Philadelphia, Penna. The effect of sham-feed- 
ing on the gastric motor activity of a dog with an 
esophagotomy and gastrostomy has been studied by 
a balloon-kymograph technique. A balloon was 
introduced into the gastric antrum through the 
gastrostomy opening and, after a 30-60 minute 
period of observation, the dog was sham fed. Re- 
sults observed were of two types and depended 
upon the basal motor activity. In the active stom- 
ach, sham-feeding abolished peristaltic waves and 
diminished or abolished tonus waves. The diastole 
of tonus activity was not altered appreciably. The 
above effects occurred promptly at the start of 
sham-feeding and preceded acid secretion by 5-7 
minutes. The motor inhibition lasted for several 
hours. In the inactive stomach, sham-feeding re- 
sulted in the initiation of motor activity and in an 
increase in tonus. The waves induced were pre- 
dominately of the tonus type but for a few minutes 
after sham-feeding peristaltic waves also occurred. 
The effects preceded or immediately followed the 
termination of sham-feeding. The results indicate 
that sham-feeding can induce or inhibit gastric 
motility depending upon the state of basal gastric 
activity. 

Conversion of propionate carbon to liver glyco- 
gen in the intact rat, studied with C'‘, C-labeled 
propionate. Vicror LorBER, MARGARET Cook (by 
invitation) and JULIEN BorDEAUX (by invitation). 
Dept. of Biochemistry, Western Reserve Univ. 
School of Medicine, Cleveland, Ohio. Solutions of 
C'4H;C"H,COO-Na and glucose were given to 
fasted rats by stomach tube. Resulting liver glyco- 
gen was isolated, hydrolyzed to glucose and the 
position of C!4 and C* in the glucose molecule de- 
termined (J. Biol. Chem. 159: 475, 1945). Prior 
experiments (Federation Proc. 6: 272, 1947); 
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Lorber, Lifson, Sakami, and Wood, unpublished) in 
which CH;C"H,COO-Na and C"H;CH.COO-Na 
were fed to different animals have indicated that 
isotope administered separately in the a and B 
carbons appears in both cases mainly in the 1,6 and 
2,5 carbons of glucose from liver glycogen, and is 
equally distributed between these positions. In the 
present experiments in which it was possible to 
study the fate of isotope from both the a and 8 
carbons of propionate simultaneously in the same 
animal, the above result has been confirmed. Fol- 
lowing feeding of CH;C“"HOHCOO-Na, the isotope 
is incompletely randomized between carbons 1,6 
and 2,5 of the glucose from liver glycogen (Lorber, 
Lifson, Wood, and Sakami, Proc. Am. Physiol. Soc., 
in press), positions 2,5 predominating. The results 
with propionate may therefore be interpreted to 
mean that for the conversion of propionate to 
pyruvate some pathway other than a direct con- 
version via a oxidation must exist. 

Role of insulin in the metabolism of amino acids. 
Wiuram D. Lorspeicu. Syracuse Univ. College of 
Medicine, Syracuse, N. Y. It has been repeatedly 
demonstrated that the injection of insulin results 
in a fall in the plasma amino acid nitrogen. The best 
evidence to date indicates that amino acids are 
being synthesized into protein under the influence 
of insulin. In order to further clarify this problem 
the following study was undertaken. Normal adult 
female dogs, fasted for 12 hours, were injected 
intravenously with insulin (Iletin-Lilly) in doses 
of 2 u/kg. body weight. The whole blood levels of 
the natural forms of the 10 essential amino acids 
were followed for 1 hour thereafter. All amino acids 
were determined on tungstic acid filtrates of whole 
blood by microbiological assay techniques using 
Streptococcus fecalis-R, Leuconostoc mesenteroides 
and Lactobacillus arabinosus as the test organisms. 
It was found that the blood levels of all amino acids 
fell at different rates. Arranged in the order of de- 
creasing extent of fall the amino acids were: leu- 
cine, lysine, isoleucine, valine, threonine, arginine, 
phenylalanine, histidine, methionine and trypto- 
phane. It was further found that there existed a 
direct correlation between the quantity of each 
amino acid leaving the blood after insulin and the 
concentration of that same amino acid in dog skele- 
tal muscle protein. This was taken as presumptive 
evidence that insulin plays a role in the synthesis 
of protein from circulating free amino acids. 

Action of epinephrine on the pyloric sphincter as 
recorded by the pyloric inductograph. HorTENSE 
LouckEs (by invitation), Danie, A. Bropy (by 
invitation) and J. P. QuiGLEY. Division of Physi- 
ology, Univ. of Tennessee, Memphis, Tenn. We have 
employed a modified form of the pyloric inducto- 
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graph of Brody and Quigley (J. Lab. & Clin. Med. 
29: 3: 1944). By increasing the primary coil input 
from 60 to 1500 cycles per minute the 50 ohms re- 
sistence coils become more sensitive and much 
smaller coils have adequate sensitivity. The ampli- 
fier output has been rectified so that coil or sphinc- 
ter movements are recorded as a line insead of a 
band. This facilitates interpretation of the records. 
Normal dogs, thoroughly trained to participate in 
the studies, were provided with two coils of 50 ohms 
resistance sutured at the pyloric sphincter dia- 
metrically opposite each other. The pyloric sphinc- 
ter of the dog usually exhibited spontaneous 
rhythmic contractions having a 10-14 second cycle. 
This interval was not altered by the fasting or post- 
prandial state but the contractions became more 
regular, of greater rmplitude and spontaneous 
periods of inactivity were rare when the stomach 
contained food. The intravenous injection of epi- 
nephrine (0.5-4 gamma/kg. completely abolished 
postprandial motility for 30 to 85 seconds respec- 
tively and depressed motility for an additional 10 
to 60 seconds respectively. During the recovery 
period the frequency of sphincter contractions re- 
turned to the pre-injection rate. Epinephrine in- 
creased the sphincter tone and this increase was of 
longer duration (30 to 240 seconds) than the motor 
inhibition. The latent period of epinephrine effect 
ranged from 15 to 25 seconds. A reduction in pulse 
rate paralled the decreased sphincter motility. 
Doses less than 0.5 gamma/kg. epinephrine ap- 
peared to be subthreshold for they produced 
questionable inhibition of sphincter motility, no 
effect on tonus and a slight decrease in pulse rate. 

Absorption of sulfamylon. E. W. McCuesney, 
M. E. Averpacn (by invitation) and H. W. 
Eckert (by invitation). Sterling-Winthrop Re- 
search Inst., Rensselaer, N. Y. Studies on the ab- 
sorption of Sulfamylon (homosulfanilamide, 
marfanil) have been retarded by the lack of a satis- 
factory method for its determination in blood. The 
method of Heideman and Rutledge (J. Pharmacol. 
& Exptl. Therap. 93: 451, 1948) is open to several 
criticisms, principally on the ground that the 
metabolic product, p-carboxybenzenesulfonamide, 
also absorbs light in the region 265-270 my, and 
absorbs it more strongly than Sulfamylon. An 
alternate method for the determination will be pre- 
sented, based on the Ehrlich and Herter reaction 
for a-amino groups (Z. physiol. Chem. 41: 329, 
1904). The method involves precipitation of the 
whole blood proteins with trichloroacetic acid, ad- 
justment of the filtrate to px 9, and reaction with 
B-naphthoquinone sulfonate. The yellow derivative 
is extracted with methyl n-amyl ketone, and is de- 
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termined in the photoelectric colorimeter using a 
420 my filter. This method has been applied in 
studies of absorption of the drug. Dogs given 625 
mg/kg. by intravenous infusion showed blood 
levels ranging from 15 to 80 mg.%, 30 minutes after 
the end of the infusion; the blood was essentially 
cleared of Sulfamylon in 5 hours. When the same 
dose was given orally, the peak blood levels ranged 
from 7 to 35 mg.%, 2 to 3 hours after medication. 
In human subjects an oral dose of about 110 mg/kg. 
gave peak blood levels of the order of 7 mg.%, 1 to2 
hours after medication. 

Inhibition of the knee jerk from tendon spindles 
of crureus. G. P. McCoucu, I. D: DEERING (by in- 
vitation), W. B. Srewart and W. W. CHAMBERS 
(by invitation). Depts. of Physiology and Anatomy, 
Univ. of Pennsylvania, Philadelphia, Penna. In 
decerebrate cats, the muscles of the lower ex- 
tremity were silenced by denervation or tenotomy 
except for quadriceps and usually semitendinosus. 
The limb was fixed by drills and a pelvic clamp. 
Muscle tension was recorded isometrically and 
action potentials, from a bare needle through rectus 
and crureus. The knee jerk was elicited by a me- 
chanical tapper, which stretched the muscle by 
raising the lever shank. Conditioning volleys, 
usually below and never significantly above thresh- 
old for direct or neuromyal response, were delivered 
through bare needles of which one passed through 
the patellar ligament, the other transversely 
through vastocrureus a few millimeters proximal to 
the tendon of crureus. Inhibition curves may be 
preceded by facilitation at intervals between con- 
ditioning and test stimuli up to 2 msec. This is fol- 
lowed by a descending limb, relatively constant in 
shape and duration, which reaches maximal depth 
within 8.or 9 msec. Toatl duration of inhibition is 
variable, being greater with more proximal elec- 
trode positions, which involve more receptors, than 
with distal positions, which engage fewer end or- 
gans. It ranges from 20 to 100 msec. Two factors 
may be postulated to account for the shape of the 
curve. The first is facilitation from the inevitable 
involvement of muscle spindles by the conditioning 
stimulus. The second results from the multisynap- 
tic character of the inhibitory are and its conse- 
quent afterdischarge. 

Vascular changes in the warmed ear during 
oximetry. W. J. McCracken (introduced by J. K. 
W. Fereuson). Dept. of Pharmacology, Univ. of 
Toronto, Toronto, Canada. A photoelectric oxim- 
tter developed by Dr. W. Paul employs ampli- 
fication and meters such that fluctuations of blood 
content of the ear (‘ear thickness’) are observable 
with each pulse beat and amount to 0.25-1.5 ma. 
The reading with the ear compressed and bloodless 
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is less than one ma., while fully warmed ears give 
readings of 9-15 ma., or about 8 ma more than un- 
warmed ears. Over and above fluctuations with the 
pulse, changes have been observed after a) com- 
pression of the ear (tissue anoxia for 3-5 min.), b) 
hyperventilation, c) anoxia by holding the breath, 
and d) breathing oxygen. After compression of the 
ear the current increased by 0-3 ma. in 19 subjects 
(av. 1 ma.) above the precompression reading, and 
returned to the precompression reading in 3-5 
minutes. This is interpreted as reactive hyperemia 
which temporarily increased the blood content of 
the ear by an average of about 20%. Hyperventila- 
tion in 2 subjects proudced vascular constriction, 
as shown by a decreased current of about 1 ma. 
Subsequent anoxia by breath-holding without in- 
creased intrathoracic pressure caused an increased 
current of about 4 ma. above normal, indicating 
additional vasodilatation in the ear. Breathing O, 
(50, 75, and 99%) caused a decrease of current of 
0-2 ma. in 19 subjects (av. 0.75 ma.). The magni- 
tude of this vasoconstriction did not seem to vary 
with 0.% from 50-99%. 

Experimental studies with psoriatic blood. 
Davin I. Macut. Dept. of Pharmacology, Labys. of 
Sinai Hospital, Baltimore, Md. For 25 years, the 
author has been employing plant-physiological 
methods for studying pharmacological properties of 
blood. In this way by testing 1% solutions of sera in 
plant physiological saline on root growth of Lupinus 
albus seedlings, the presence of toxic substances 
was demonstrated in menstrual blood and in the 
blood of pernicious anemia, pemphigus, leprosy, 
and trachoma. Numerous experiments with psoria- 
sis blood however on normal seedlings gave readings 
exactly the same as with normal blood sera. Three 
years ago, the author began experiments on the 
action of drugs and sera on seedlings which had 
been previously vernalized. He found that ethy]- 
carbamate was much more toxic for vernalized 
seedlings than for normal ones. Similarly it was 
discovered that psoriatic serum was toxic for verna- 
lized seedlings but not for normal seedlings; all the 
other phytotoxic sera mentioned above did not 
show such a difference. 

Vernalization (or ‘yarovization’) in these experi- 
ments was produced by chilling seedlings at 42°F 
in the dark (Miller, S. C. Plant Physiology, 1938). 
This finding in psoriasis is useful for diagnosis and 
also for the evaluation of therapeutic procedures. 
Thus exposure of psoriatic sera to x-rays in vitro, or 
to ultra-violet rays in quartz produce detoxification 
of psoriatic blood. These physical agents are em- 
ployed with somd success in the treatment of that 
disease. Extracts of Smilax sarsaparilla also de- 
toxify psoriatic serum in vitro; and that drug has 
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also been employed clinically (New England J. 
Med. 227: 128, 1942). 

Physiological, pharmacological and biochemical 
studies on blood of animals in rage. Davip I. 
Macut and Tuomas HorrMaster (by invitation). 
Dept. of Pharmacology, Labys. of Sinai Hospital, 
Baltimore, Md. Six different experimental studies 
were made on the blood of rabbits and cats before 
and after enraging them: /) clotting time of whole 
blood measured by the Lee White method; 2) pro- 
thrombin time estimated by Quick’s method; 3) 
blood sugar determined by microchemical meth- 
ods; 4) phytotoxic effects on root-growth of seed- 
lings measured on Lupinus albus by Macht’s 
method ; 5) reducing power of blood sera for meth- 
ylene blue studied in a substratum of crushed 
vegetable cells by Thunberg’s method; 6) similar 
studies with serum on brain and muscle tissues, 
made by Thunberg’s method. 

Coagulation time of whole blood in rage is mark- 
edly reduced, as much as 50% or more. Prothrombin 
time is but slightly affected, the fluctuations being 
of little significance. Blood sugar is markedly in- 
creased for 6 hours or more. Phytotoxic properties 
of sera after rage are very striking and are exhibited 
by them even after refrigerating the blood speci- 
mens for 3 days. Control experiments with intra- 
venous injections of epinephrinealso shorten coagu- 
lation time and produce hyperglycemia, but render 
the blood phytotoxic only when tested a few hours 
after drawing it; the phytotoxicity disappears, 
probably through oxidation, on standing several 
hours. Significant differences also are shown be- 
tween the reducing power of the sera after rage and 
after injections of epinephrine, respectively. The 
results indicate that the blood changes in rage 
cannot be attributed entirely to adrenal effects, but 
involve other metabolic or endocrine disturbances. 

A new chemical method for the determination of 
histamine in biological materials. FLloyp C. 
McIntire, Muriet Sprovutt, and Frances B. 
White (introduced by R. K. Ricuarps). Dept. of 
Biochemistry, Abbott Research Labys., North 
Chicago, Ill. The reaction between histamine and 
2,4-dinitrofluorobenzene may now be used for the 
determination of histamine in biological materials. 
The histamine to be determined is purified by the 
cotton acid succinate method (McIntire, Roth, and 
Shaw, J. Biol. Chem. 170: 537, 1947). The cotton 
acid succinate’ eluate is not neutralized, but is 
evaporated to dryness. The dry residue is dissolved 
in 2 small amount of an alkaline buffer, an alcoholic 
solution of dinitrofluorobenzene is added and after 
20 minutes at room temperature the solution is 
acidified. Under the conditions employed, hista- 
mine reacts with dinitrofluorobenzene to yield 
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B-(4-imidazolyl-N-(2,4-dinitropheny]) ethylamine, 
This histamine derivative is separated from the 
excess reagent and from a number of dinitropheny]- 
amino compounds by a micro counter-current ex- 
traction procedure. Interference from histidine and 
diamino acids is eliminated by a second counter- 
current extraction under alkaline conditions. The 
quantity of histamine derivative is determined by 
measuring optical density at 358 my in a Beckman 
spectrophotometer. By employing microcells in the 
spectrophotometer it is possible to determine as 
little as 0.2 ug. of histamine with an accuracy of 
+5%. The histamine derivative is very stable and 
the results are highly reproducible. In our applica- 
tion of this method to rabbit whole-blood and 
plasma, the chemical method has given good agree- 
ment with bioassays. The method is particularly 
suited for the handling of a large number of samples 
at one time. 7 

Changes in the amount of protamine sulfate 
required to re-establish in vitro clotting of 
heparinized blood in certain pathologic states. 
CuarLes L. McKeen, RicHarp M. ELGHAMMER 
and Peter V. MouLpeEr (introduced by J. GARROTT 
ALLEN). Dept. of Surgery, Univ. of Chicago, Chi- 
cago, Ill. The amount of protamine sulfate required 
to allow coagulation of standardly heparinized 
blood is constant in normal human beings and dogs. 
In certain human pathologic conditions, and in 
artificially produced toxic states in dogs, this 
protamine sulfate requirement increases. In hu- 
mans, this phenomenon has been observed in 
leukemia, menorrhagia and in certain patients with 
coagulation disturbances, otherwise unclassified; 
it has also been seen following internal and external 
irradiation and aminopterin and nitrogen mustard 
therapy. It has been produced in dogs by total 
body irradiation, aminopterin and nitrogen mus- 
tard. In these instances of changed protamine re- 
quirements, clotting times, though usually mildly 
prolonged, are only occasionally normal and rarely 
incoagulable. This changed protamine requirement 
is independent of the thrombocyte count. Intra- 
venous or intramuscular protamine sulfate and 
intravenous toluidine blue return the in vitro 
protamine sulfate requirement to, or toward 
normal. 

Concurrent estimates of blood volume in rabbits 
by bleeding and dye methods. Paut L. McLat, 
C. H. Witi1am Ruue (by invitation) and T. K. T. 
Kruse. Dept. of Physiology and Pharmacology, 
School of Medicine, Univ. of Pittsburgh, Pitts- 
burgh, Pa. In 20 rabbits, the blood volume by 
Guthrie’s modified Welcker method averaged 1262 
+ 3.21 ml. or 4.28 + 0.078% of the body weight. 
The animals were bled and simultaneously infused 
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with saline so as to reduce the circulating hemo- 
globin as much as possible before failure of the 
heart. Infusion was continued, with manual pump- 
ing of the heart, until the hemoglobin concentra- 
tion of the effluent was well below 1% of the orig- 
inal. Finally, the limbs were massaged, all large 
vessels slashed, and the animal drained. All pre- 
cautions were taken to insure that no significant 
amount of hemoglobin was left in the animal. In 15 
of these animals, plasma volume was estimated 
concurrently by the dye T-1824. The line estab- 
lished by 3 points on the dye disappearance curve 
was extrapolated to zero time both rectilinearly 
and logarithmically. Blood volume was estimated 
from plasma volume and arterial hematocrit. 
Ordinary plotting yielded blood volumes 7.23 + 
0.29% of the body weight, logarithmic plotting 
5.67 + 0.18%. Estimates by the 2 dye methods 
differed significantly from each other and from 
those obtained by hemorrhage, and were much less 
consistent when related to body weight. The 
average plasma volume obtained by rectilinear 
plotting exceeded the average whole blood volume 
estimated by the bleeding technique. The dis- 
crepancies between the results of hemoglobin and 
dye procedures seem too large for explanation by 
reasonable differences between arterial and ‘body’ 
hematocrit, and suggest serious loss of dye from the 
circulating plasma shortly after injection. 


Assay of FSH, ICSH, and luteotrophin in the 


hypophysectomized rat: clinical applications. 
Witt1am O. Mappock (by invitation), Epw1n C. 
Juneck (by invitation), Demerrios A. Rigas (by 
invitation), and Cart G. HELLER. Depts. of Phys- 
tology and Medicine, Univ. of Oregon Med. School, 
Portland, Oregon. Current methods for assessing 
gonadotrophins in clinical materials usually indi- 
cate whether titers are greater or less than normal, 
but rarely indicate which of the 3 gonadotrophins 
are present or predominate. Purified FSH alone 
does not cause ovarian secretion. FSH plus ICSH 
stimulates ovarian secretion of estrogen, and the 
addition of luteotrophin stimulates progesterone 
secretion. This serves as a basis for the qualitative 
assay of a mixture of gonadotrophins. Thus, if an 
unknown extract causes estrogen elaboration from 
the ovary, FSH and ICSH must be present; if, in 
addition, progesterone secretion is produced, 
luteotrophin must also be present in the extract 
Estrogen and progesterone secretion can be deter- 
nined by the effects of these hormones on the im- 
nature rat uterus. Alpha-estradiol, administered 
ocastrate or intact immature rats, produced thin- 
Walled, translucent uteri, uniformly ballooned 
vith fluid. Doses of alpha-estradiol 1000 times an 
fective dose still produced thin-walled, trans- 
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lucent, fluid-filled uteri. Simultaneous administra- 
tion of estradiol and progesterone produced 
thickwalled, opaque uteri, devoid of fluid. Admin- 
istration of extracts containing predominantly FSH 
and ICSH to hypophysectomized rats with intact 
ovaries produced fluid-containing uteri. The same 
extracts plus luteotrophin produced stimulated 
uteri devoid of fluid. Administration of extracts 
of the urine of castrate and normal men have pro- 
duced uteri devoid of fluid, similar to those pro- 
duced by estrogen plus progesterone treatment, or 
by administration of extracts containing FSH, 
ICSH and luteotrophin. It is concluded that all 3 
gonadotrophins are excreted by normal and cas- 
trated men. 

Possible relationship between  cinchophen 
ulceration of the stomach or duodenum and the 
choleretic response to cinchophen. D. F. Macrer 
(by invitation), K. S. Kim (by invitation) and 
A. C. Ivy. Dept. of Clinical Science, Univ. of 
Illinois College of Medicine, Chicago, Ill. Cincho- 
phen in dogs is both ulcerogenic and choleretic, 
whereas in rabbits neither action is observed. The 
object of this investigation was to determine if this 
relationship existed in other species. Two sets of 
experiments were made using cats, rabbits, guinea 
pigs and rats. 1) Acute. Under ‘nembutal’ anesthe- 
sia the common bile duct was cannulated, the gall 
bladder tied off and the half hourly bile output 
collected and measured. The differences in volume 
between the basal flows and those after 100 mg/kg. 
of intravenously administered cinchophen dis- 
solved in N/10 sodium hydroxide were determined. 
As a test of reactability intravenous ‘decholin’ was 
given. The basal bile flow in cats was 0.5 ml/kg/hr. 
in guinea pigs 10 ml/kg/hr. Increases after cincho- 
phen of 50% and 60% respectively were observed. 
The basal flow in rabbits was 4 ml/kg/hr. in rats 
2 ml/kg/hr. No choleresis was observed after 
cinchophen, but it occurred after ‘decholin.’ 2) 
Feeding experiments. Capsules containing 100 
and 200 mg/kg. were administered daily. The rats 
were fed the same per kg. dose dissolved in N/10 
sodium hydroxide by stomach tube. Equal quan- 
tities without cinchophen were given to the con- 
trol rats. Consistent ulceration was produced only 
in the cat. Some rabbits and guinea pigs developed 
gastritis and duodenitis but no ulcers were histo- 
logically demonstrable. All the animals, except the 
rats, fed the sodium salt, died in from one to eight 
weeks of cinchophen feeding. There is apparently 
no relation between cinchophen induced choleresis 
and cinchophen ulcer. 

Effect of blood composition on the metabolic 
activity of the perfused brain in the living cat. 
J. Maanus, R. M. Tayior and A. Geraer (Intro- 
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duced by H. Grunprest). Dept. of Psychiatry, 
College of Physicians and Surgeons, Columbia 
Univ., New York City. In continuation of experi- 
ments on the metabolism of the perfused cat’s 
brain, attempts were made to facilitate the iden- 
tification of essential brain metabolites by simpli- 
fying the composition of the perfusion blood. 
Perfusion experiments were made with 1) fresh, 
defibrinated, heparinized beef blood passed through 
an isolated cat liver for removal of vasoconstrictor 
substances ; 2) the same blood but dialyzed against 
0.9% NaCl solution in the cold for 6 days, and re- 
constituted with electrolytes and glucose; 3) ex- 
haustively washed beef blood corpuscles suspended 
in a Ringer’s solution containing 7% bovine serum 
albumin. All 3 preparations maintain brain func- 
tions. Preparation (3) shows no vasoconstrictor 
properties. Cerebral oxygen consumption and blood 
flow were highest with (3) and lowest with (1) with 
equally good functional activity of the brain. The 
rate of O2 consumption of the brain is related to the 
functional activity of the brain as long as reflexes 
can beelicited, but the actual rate with (1)is between 
4-6 ml. O2 consumed by 100 gm. brain per minute, 
while with (3) it is between 7-11 ml. Physiologi- 
cally inactive brains may also show a relatively 
high O2 consumption with (3). It is suggested that 
by washing the blood corpuscles and by substitut- 
ing a Ringer-albumin solution for plasma an 
inhibitor of brain metabolism is eliminated. 
Venous pressure as a factor limiting tolerance 
of acceleration in the prone position. P. J. Mauer, 
Jr. (by invitation), O. GavurR (by invitation), E. 
KE. Martin (by invitation), J. P. Henry. Aero 
Medical Laby., Air Materiel Command, Wright- 
Patterson Air Force Base, Dayton, Ohio. Practical 
considerations of flight control has stimulated the 
modification of the full prone position in order to 
permit better forward vision. The torso is raised 
until the head and chest make an angle of 25° with 
the horizontal. Standard light tests of visual 
symptoms and electrocardiograph recordings were 
carried out with 7 unrelaxed subjects in the range 
of 10-12 g. Visual symptoms were absent or mild. 
The electrocardiographic changes were of the same 
type and degree as those found during positive 
acceleration of approximately three g in the upright 
seated posture. However, 5 (5) subjects com- 
plained of intense pain in the legs or forearms dur- 
ing high accelerations. Petechiae were observed in 
3 subjects, extending up the arms to the biceps 
region. Venous pressures were measured directly 
in 2 (2) subjects at 10 g. using a vein in the forearm 
and recording pressures by means of a trimount 
inductance gauge. Pressures of 175 mm. Hg were 
recorded in both cases. Since the vertical heart-leg 
distance was 50% greater than the heart-arm dis- 
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tance of approximately 19 cm., even larger pres- 
sures probably occur in the legs. These results sug- 
gest that pain in the extremities may determine the 
upper limit of g-tolerance in the prone position. 

Repeated explosive decompressions. Davin I. 
Manoney (introduced by J. W. Witson). Aero 
Medical Laboratory, Air Materiel Command, 
Wright-Patterson Air Force Base, Dayton, Ohio. 
As a result of increasing interest in the explosive 
decompression of pressurized aircraft, the ques- 
tion has arisen concerning the possibility of pro- 
ducing irreversible damage in individuals exposed 
to explosive decompressions of moderate intensity 
repeatedly carried out within a period of several 
hours. In order to test this possibility, a series of 
experiments was conducted using dogs as subjects. 
Thirteen test animals were used during the study 
and were subjected to no surgical procedure. The 
animals singly or in pairs, were placed in a small 
cabin which was located within a low-pressure 
chamber. The small chamber was held at ground 
level until the large chamber was evacuated to the 
altitude required to give the desired pressure 
differential (6.55 psi). A membrane of several 
layers of brown wrapping paper covering a 10} in. 
diameter orifice in the small chamber was broken 
at the desired time of decompression. The chamber 
was then immediately brought to ground level to 
preclude any effects of hypoxia. The time for all 
explosions varied between 0.120 to 0.126 seconds. 
The total time elapsing during a series of 7 explo- 
sive decompressions on each dog ranged from 45 to 
75 minutes. There was no evidence of ill effects 
from the explosive decompressions in any of the 
dogs either immediately after the decompressions 
or during a subsequent observation period of 2 
wecks. The lack of evidence of irreversible damage 
in this series plus the results of Hitchcock et al. 
(J. Av. Med. 17 : 6, 1946) lead to the conclusion that 
repeated explosive decompressions of modcrate 
intensity are not a significant factor that may lead 
to mortality in dogs. 

Behavior of actomyosin threads. SAMUEL MaL- 
LOV (by invitation) and JANE SANDs Ross. Depl. 
of Pharmacology, Syracuse Univ. College of Medi- 
cine, Syracuse, N. Y. Actomyosin from skeletal 
muscle of the rabbit, dog and guinea pig has been 
extracted and also purified by methods described 
by Szent Gyorgyi. Mincing favors greater output 
in shorter time but renders further separation 
more difficult. Purified actomyosin is stable for 
several weeks. Threads can be drawn but in con- 
trast to unpurified threads, these respond to ATP 
only if caleium and/or magnesium ions are added 
and even then the degree of shortening is less. 
Images of these contracting threads have been 
projected to a screen and moving pictures taken. 
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Movement, generally beginning at the ends, is 
preceded by increase in density. As shortening 
proceeds, spiraling occurs. It is our impression that 
threads drawn into about 0.015% magnesium 
chloride develop tighter spirals (than is the case 
when drawn in potassium chloride) and that 
shortening is followed by partial relaxation. Be- 
havior of threads drawn into 1:2,000,000 solution 
of crystalline cardiac glycoside is standard. If the 
glycoside is mixed with actomyosin and allowed to 
stand for an hour or two before threads are drawn 
considerable relaxation precedes contraction, 
spiraling is pronounced and maximum shortening 
appears. We have not been able to demonstrate 
activation by barium which was attempted because 
of the report of Deutsch and Lundin that it is 
barium and not ATP which is responsible for auto- 
matic cardiac activity. Using standard methods, 
less actomyosin can be extracted from a given 
amount of heart muscle; it is less viscid, forms 
threads less well, and these in spite of being thinner 
are less reactive than threads composed of skeletal 
actomyosin. 

Intestinal Perfusion in a patient with chronic 
uremia. N.S. R. Mauur. Surgical Research Unit, 
Brooke General Hospital, Fort Sam Houston, 
Texas.Intestinal perfusion was tested in a severely 
uremic patient by the triple-bore tube. Thirty-one 
liters of 2 to 2.27% anhydrous sodium sulfate were 
dripped in 24 hours for intestinal and, then, gastric 
irrigation. The small quantity of liquid which 
regurgitated into the stomach while the intestine 
was being perfused was sucked through a gastric 
tube admitted through the other nostril ; this com- 
pletely prevented vomiting. Inevitable leakage 
through the anus was through a rubber-tube (1.6 
em. O.D.; 1.1 em. I.D.) inserted into the rectum 
and attached to the buttocks by adhesive tape; 
this almost totally prevented soiling. Perfusion 
averaged 22.2 ce/min., which was much slower than 
previously used in non-uremic patients (Maluf, 
1948, Federation Proc. 7: 77, 1948, J. Urology 60: 
307, 1948). Because of the high plasma-urea and 
slow perfusion, the urea-clearance was only 1.8 
cc/min. Nevertheless, 50 gm. of urea were ex- 
tracted in 24 hours and plasma-urea fell from 357 
to 246 mg/100 cc. in spite of intestinal perfusion 
occupying only 10.5 hours, the remaining 13 hours 
being exclusively gastric irrigation. Intestinal 
irrigation was at least ‘8 times more effective in 
eliminating urea than gastric. Edema, ascites and 
weight dropped markedly in spite of 6.5 liters 
liquid i.v. Elevated arterial pressure fell and the 
patient was mentally improved. 662 mg. of Ca, 2.3 
gm. of K, and 48.3 gm. of Cl were lost in the per- 
fusate. Plasma Cl (as NaCl) fell from 574.6 to 
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523.9 mg/100 cc. Besides dextrose, water and 
vitamins, 15 gm. NaCl and 4 gm. calcium gluconate 
were given intravenously. 

Inactivation of thromboplastin by serum. F. D. 
Mann and Margaret Hurn (Introduced by T. B. 
Magatu). Division of Clinical Labys., Mayo 
Clinic, Rochester, Minn. Most of the thrombo- 
plastic activity of extract of rabbit brain disap- 
peared on incubation with an equal volume of 
human serum for 1 hour at 37°C. By dilution and 
acidification of the mixture, thromboplastin was 
precipitated and recovered in active form. De- 
calcification of the serum with oxalate largely 
prevented the inactivation of thromboplastin. 
Over the pu range 7 to 8, alkali decidedly favored 
and acid inhibited the inactivation of thrombo- 
plastin by serum. A rather similar px effect was 
observed for conversion of prothrombin to throm- 
bin in the two-stage system. 

Effect of dibenamine on ventricular fibrillation 
following sudden coronary occlusion. G. W. Man- 
NING. R.C.A.F. Institute of Aviation Medicine, To- 
ronto, and the Dept. of Physiology, Univ. of Western 
Ontario, Ontario, Canada. In 75% of normal con- 
scious dogs sudden occlusion of the left circumflex 
coronary artery results in ventricular tachycardia 
followed by ventricular fibrillation and death. It 
has been shown that cardiac sympathetic denerva- 
tion and the sympatheticolytic drug, di hydro 
ergotamine, significantly inhibits the development 
of this fatal ectopic rhythm. In view of the results 
reported by Nickerson et al., with dibenamine, the 
effect of this sympathetic blocking agent on the 
immediate mortality due to ventricular fibrillation 
was studied. Under anesthesia a loose ligature was 
placed around the left circumflex coronary artery. 
Dibenamine (20 mg/kg.) was given intravenously 
in 250 cc. of normal saline, over a period of } to 3 
of an hour. E.C.G. and blood pressures, in some 
cases, were recorded before and after dibenamine 
and before, during and after ligation. Sudden 
ligation in the conscious dog was carried out the 
following day by traction on the ends of the ligature 
which had been brought out through the chest wall 
(at a tangent to the heart.) In the E.C.G. the most 
constant changes noted were an increase in the 
heart rate, and increase in amplitude of the T and 
P waves and a reduction of the amplitude of the 
R waves occurred in some experiments following 
the injection of dibenamine. Following ligation of 
the left circumflex the usual sequence of events was 
noted in the E.C.G. There was a progressive 
elevation of the S-T segments, frequent extrasys- 
toles and bouts of ventricular tachycardia followed 
by fatal ventricular fibrillation in 55% of the 
animals within the 24-hour pericd following 
ligation— (all occurred within the first 12 minutes 
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except in one animal which died in 10-12 hours 
following ligation). In the control series the same 
changes were observed and 75% of the animals 
died in ventricular fibrillation within the 24-hour 
period. Although an insignificant reduction in 
mortality occurred, the frequency of extrasystoles 
and ventricular tachycardia appeared to be no 
different from that seen in untreated control 
animals. It would appear from these experiments 
that dibenamine is not an effective agent in pre- 
venting the fatal ectopic cardiac rhythm which 
occurs following sudden coronary occlusion in the 
conscious dog. 

Characteristics of the thigh muscles with a 
double action. J. E. Marker and Maupe WIL- 
LIAMS (by invitation). Dept. of Anatomy, Duke 
Univ. School of Medicine, Durham, N. C. and 
Division of Physiology, Womens College of Univ. 
North Carolina, Greensboro, N. C. Previously, 
evidence was presented that muscles which pass 
over both the knee and hip function as double 
muscles; one part shortens to move the hip; an- 
other part shortens to move the thigh. This differ- 
ent participation of the separately innervated 
areas of the biceps femoris, semitendenosus, 
stuulimembranosus, rectus femoris, sartorius and 


gracilis occur during 1) direct stimulation of the - 


nerve branches; 2) reflex flexion and crossed ex- 
tension elicited in decerebrate preparations; and 
8) flexion and extension induced by cortical stimu- 
lation. In the present investigation, evidence is 
presented indicating that these thigh muscles 
which uct as double muscles possess the functional 
characteristics of simple flexor and extensor mus- 
cles. That is, one part of the biceps femoris flexes 
the knee and resembles a simple flexor muscle in 
that it fatigues rapidly and develops less tension 
per unit of weight. In addition the development of 
effective tension occurs through a longer propor- 
tion of the range of shortening of the fibers. On the 
other hand, the part of the biceps femoris which 
extends the hip resembles muscles which are sim- 
ple extensors in that this part fatigues less 
rapidly and develops more tension per unit of 
weight. In addition the development of tension is 
more dependent on the length of the fiber in the 
extensor portion of the muscle. The flexor and 
extensor portions of the semitendenosus and 
gracilis respectively possess these flexor and ex- 
tensor characteristics. 

Specific resistance of regenerating Dugesia in 
different media and the electrical work of polarity 
control. Gorpon Mars and Jean Dimmirr (by 
invitation). Zoological Labys., State Univ. of Iowa, 
Iowa City, Ia. Pieces of Dugesia tigrina, regener- 
ated 3 days in solutions of different specific re- 
sistance, were transferred individually to a cham- 
ber 0.149 mm. deep, which confined them at 
virtually uniform thickness. The voltage difference 
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producing constant current with and without the 
piece, divided by that current, gives the difference 
in resistance, under the two conditions, of a cham- 
ber segment of length equal to the piece. During 
current flow the orientation, geometric shape and 
critical dimensions of the piece were determined, 
enabling calculation of the ‘specific resistances’ 
(ohm-em. at 24°C.) : 





Qo, 


NO. CASES 


SP. RES. MEDIUM SP. RES. DUGESIA 


159-474 
140-400 
122-349 
113-332 





923 1682 + 178 9 
2280 =| 1587 + 208 10 
5180 2370 + 330 12 

10,900 4538 + 451 13 











Midpieces showed the highest and posterior pieces 
the lowest resistance, with significance doubtful. 
Resistance was independent of current strength, 
which was usually that capable of reversing polar- 
ity. The previously demonstrated constancy of 
potential gradient producing a given morpho- 
genetic effect in media of varying resistance, gains 
significance from the fact that the internal current 
varies. The electrical energy expended in a 1 mm} 
piece regenerating 4 days in the current varies 
from 0.06 to 0.25 cal., depending upon specific 
resistance and potential gradient (regressive 
bipolarity 1.78 volts/cm. ; reversal 2.17 volts/cm.). 
Assuming 1.05 for piece density and 5 cal/ce. 
caloric equivalent for oxygen, these energies would 
represent the Qo,’s above if provided by the 
regenerating material. All lie within the limits of 
published data. 

Purification and possible histochemical local- 
ization of renin. Joun MARSHALL (by invitation) 
and G. E. WaKER.INn. Depts. of Physiology and 
Pathology, Univ. of Illinois College of Medicine, 
Chicago, Ill. Purified hog renin was prepared by an 
extension of the ethanol fractionation method 
previously described (Federation Proc. 7: 78, 
1948), with a resulting yield of 22,000 pu (Gold- 
blatt) at a purity of 125 pu/mg.N. This prepara- 
tion gave a polysaccharide reaction to the Hotch- 
kiss technique (Arch. Biochem. 16: 131, 1948). 
Accordingly, sections of 22 dog kidneys of widely 
varying renin content were stained by the Hotch- 
kiss method. Renin content varied from 0 to 22 pv/- 
gm. The results showed a good correlation betwee 
the renin content and granules containing glyco- 
protein in the juxtaglomerular apparatus. The 
solubility of the glycoprotein granules in the juxta- 
glomerular apparatus of tissues prepared by freez- 
ing and drying was compared with that of dog 
renin. Using the same procedures employed for the 
fractional separation of purified renin, it was found 
that the solubilities of both substances mentioned 
above corresponded. Both were insoluble at 0°C.; 
ionic strength 0.005, pu 5.10, at 20% ethanol con- 
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centrations or higher, and were soluble at lower 
ethanol concentrations. 

Presence of multiple cortical foci in the primary 
sensory projection systems of the cat. WaprE H. 
MaRsHALL. National Institutes of Health, Bethesda 
Md. In connection with work on the recovery cycle 
of the somatic sensory system of the cat, this 
author located 3 cortical regions at which responses 
occurred following tactile stimulation of the con- 
tralateral forefoot. These regions were specified in 
ajoint paper on cortical reactions (Marshall et. al., 
J. Neurophysiol. 4: 1, 1941). Adrian (J. Physiol. 
100: 159, 1941) has questioned the presence of 3 
such regions. Woolsey, in his published work on 
mapping the somatic sensory cortex of the cat, has 
discussed only 2 of these regions. One, the sensory 
region of Campbell, he has logically labeled Somatic 
I; the other, the anterior ectosylvian region, he has 
labeled Somatic II. The question of the third he 
does not discuss. The point has been reexamined 
and the author’s original findings have been con- 
firmed. There is a third area extending laterally 
from the region of the junction of ansate and 
lateral sulci across the posterior part of the Somatic 
I face area toward the anterior ectosylvian Somatic 
II. Multiple primary projection foci are not 
peculiar to the somatic sensory system. The visual 
system in the cat contains 2 demonstrable areas in 
addition to the striate and contiguous boundary 
region. One of these is in the posterior suprasylvian 
gyrus. The other region is in the middle ectosylvian 
gyrus extending medially across the suprasylvian 
suleus onto the dorsal surface of the suprasylvian 
gyrus. 

Suppressor action on primary sensory projec- 
tio reactions. WapE H. Marsnauu. National 
Institutes of Health, Bethesda, Md. Previous work 
by the author has shown significant bilateral inter- 
fiber interaction in optic tract and radiations of the 
cat. It was considered desirable to determine if 
cortical suppression (suppressor reaction of Ledo, 
and Leéio and Morrison) would exercise a suppres- 
sor action on the radiation terminations. A decision 
on this question necessarily involves simultaneous 
observations on the primary relay nuclei of the 
thalamus. This has been done in the geniculate- 
striate system of the rabbit and cat. In the rabbit 
no change has been observed in geniculate reactions 
or in the radiation spike complex as recorded on, in 
or under the cortex. The decision in the cat is not 
vet clear because of the difficulty in eliciting 
regular and repeated suppressor cycles in that 
animal. The radiation amplitude has shown reduc- 
tion in some experiments accompanied by a reduc- 
tion in lateral geniculate postsynaptic reaction. 
However, it is certain, in the case of the cat, that 
tadiation amplitude is reduced not more than 10%, 
ifany such reduction occurs due to the suppressor 
teaction. In both cat and rabbit the suppressor 
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reaction reduces and eliminates the primary sur- 
face positive cortical components. The first cortical 
synaptic reaction is the last to be completely 
eliminated. In the rabbit it is certain that the 
reaction affects only the purely cortical events. 
Subcortical or intracortical block of afferent im- 
pulses does not occur; only the primary cortical 
events subsequent to radiation activity are af- 
fected. 

Static assessment of the relative efficiency of 
anti-G suits. E. E. Martin (by invitation), G. 
ScHROER (by invitation), J. P. Henry. Aero 
Medical Laby., Air Materiel Command, Wright- 
Patterson Air Force Base, Dayton, Ohio. Attempts 
to estimate the effectiveness of anti-G suits while 
at rest by measuring the change’ they induce in 
blood pressure have shown increments proportion- 
ate to the relative efficiency of these devices during 
acceleration. (Air Materiel Command Memor- 
andum Report MCREXD-689-2C, dated July 
1948.) The results suggest that tests of G-suit 
efficiency could be devised which do not require 
the use of a human centrifuge. With this end in 
view, 3 further measurements were made: venous 
pressure, vital capacity and teeter board weight 
shift. Venous pressure was measured at the ante- 
cubital fossa when the legs only of the G-3A, G-4A, 
and G-5 suits were inflated. A teeter board was 
employed to measure the weight shift induced by 
the inflation. The changes in vital capacity were 
measured under the same conditions. Eight 
series of 3 tests each were carried out on 6 subjects. 
The following table shows the changes induced by 
suit inflation: 





| 
G-3A | G-4A G-5 
| - — 
0.34 0.2) 1940.6) 4.340.5 


| 
| 
| 
| 





Venous pressure increase 
(em. H20) 

Vital capacity decrease 
UI Bs ch vere oe 250 + 60 

Teeter Board weight shift 
(pounds)............... 


| 
| 
| 


325 +70 400 + 60 


0.340.1/ 0.44 0.2} 0.5+0.3 








These differences are qualitatively confirmed by 
the results of tests of these suits on the human 
centrifuge. In the G-3A suit mean protection as 
estimated from blood pressure changes was 1.0G, 
G-4A suit 2.2G, and the G-5 suit 2.3G. 

Occurrence of potassium U/P ratios lower than 
1.0. F. MaTEkER (by invitation), L. GREENMAN (by 
invitation), J. H. Perers (by invitation), R. C. 
Gow (by invitation), and T. S. Danowskr. Dept. 
of Research Medicine, Univ. of Pittsburgh School of 
Medicine, Pittsburgh, Penna. It has been demon- 
strated that during periods of reduced or absent 
intake of food and water the urinary excretion of 
sodium decreases to zero while potassium continues 
to be present in the urine (J. Clin. Invest. 23: 
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807, 1944). This diminished excretion of sodium has 
been interpreted as a salt-conserving response 
preventing sodium depletion. The continued 
urinary loss of potassium is often associated with 
transfers of potassium out of cells, in part with the 
negative balance of portein and in part with de- 
hydration (J. Clin. Invest. 23: 93, 1944). These 
transfers may not occur during renal suppression 
(J. Clin. Invest. 27: 74, 1948). If urine is elabor- 
ated, excretion of potassium continues, thereby 
permitting movement of cellular potassium with- 
out production of toxic extracellular levels. This 
urinary loss of potassium frequently continues even 
in the presence of hypopotassemia and is one of the 
important routes of loss resulting in potassium 
depletion (J. Clin. Invest. 27: 557, 1948). This 
would suggest that the kidney is incapable of con- 
serving potassium when body stores of this cation 
are depleted. Our studies of subjects with hypo- 
kalemia indicate, however, that the urinary loss of 
potassium may sometimes be markedly reduced, 
resulting in potassium U/P ratios lower than 1.0. 
In the 6 instances in which this was observed, 3 
patients recovering from diabetic acidosis and 3 
infants with protracted vomiting, the decrease in 
urine potassium concentrations below those in 
serum did not necessarily appear coincidental with 
hypopotassemia but rather became evident after 
several days of persistent deficits of potassium. 
Measurement of renal venous pressure in 
normal man and in patients with congestive heart 
failure. M. Harrison MAxweEL.L, Ernest S. BREED 
and Irvine L. Scuwartz (introduced by Homrer 
W. Smiru). Dept. of Physiology, New York Univ. 
College of Medicine, New York City. Direct meas- 
urements of renal venous pressure were recorded 
in 7 normal male subjects and in 5 male patients in 
severe chronic congestive heart failure by means of 
a no. 10 Cournand radio-opaque catheter passed 
under fluoroscopy from an antecubital vein into the 
right renal vein. A saline manometer was used with 
repeated elevation above equilibrium. The normal 
subjects were all supine, the cardiacs supine or 
semi-recumbent. An arbitrary zero point of 10 cm. 
above the table top was assumed in all cases. 
Lateral X-rays taken on 6 subjects showed the tip 
of the catheter in situ varied from 5.3 to 15.2 cm. 
above the table top, with an average of 9.9. Since 
the true zero point coincided so closely with the 
assumed one, no corrections were necessary. The 
renal venous pressure in normal subjects ranged 
from 13.0 to 19.8 em. of saline, with an average of 
15.4; in failure the pressure ranged from 16.5 to 
28.0 cm., with an average of 24.3. In 6 normal 
patients and 3 cardiac patients, right atrial pres- 
sures were recorded during withdrawal of the 
catheter, the zero point being taken as 5 cm. below 
the angle of Louis. The normal subjects had pres- 
sures varying from 0 to 5.3 em. of saline, with an 
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average of 2.5. The cardiac subjects had pressures 
varying from 11.0 to 15.0 cm., with an average of 
13.0. 

Determination of blood flow through the finger 
at high rates of flow. Jer—E Meap and Roserr (, 
ScHOENFELD (introduced by H. 8. Bre.pina). The 
Quartermaster Corps, Climatic Research Labora. 
tory, Lawrence, Mass. When venous occlusion js 
accomplished in the finger without occlusion arte. 
fact, the slope of the tracing at the instant following 
occlusion depicts a volume rate of change which is 
the algebraic sum of two components : 1) the volume 
rate of change varying through each cardiac cycle 
to produce the finger pulse; 2) the volume rate of 
change which relates directly to the obstruction of 
outflow from the finger. If the instantaneous pulse 
slope derived from corresponding points on pre. 
ceding pulse waves is subtracted algebraically from 
the initial occlusion slope, the volume rate of 
change of the finger independent of the pulse vol- 
ume rate of change is obtained. This represents the 
instantaneous rate of blood flow through the finger. 

Utilizing an electric solenoid air valve ‘triggered’ 
through a variable time delay circuit by the QRS 
potential of the ECG, venous occlusions were pro- 
duced at specific points through the cardiac cycle, 
and variations in blood flow during the finger pulse 
cycle were studied. In vasodilated individuals the 
rate of flow in the terminal phalanx of the finger 
increased during the rising phase of the pulse to 
maximum values as high as 200 cc/100 cc. of tissue/ 
minute, and decreased during the diminishing 
phase of the pulse to roughly 3 of the maximum 
flow. Average flows over the pulse cycle as high as 
160 cc/100 cc. of tissue/minute were computed. 
The markedly pulsatile character of blood flow 
through the terminal phalanx of the finger suggests 
that a considerable part of the finger’s blood flow 
may be through the arteriovenous shunts de- 
scribed in this region. 

Effect of carbohydrate on starvation metabolism 
in the presence of a high caloric deficit. G. W 
MELLINGER (introduced by J. W. Herm). Aer 
Medical Laboratory, Air Materiel Commani, 
Wright-Patterson Air Force Base, Dayton, Ohio. 
During a study of airborne survival ratios, meta- 
bolic observations were made to determine the 
effect of feeding 100 gm. of carbohydrate daily on 
the body protein loss, ketosis, water balance and 
physical efficiency of men performing strenuous 
physical exertion in a cold environment. Two 
subjects resided continuously in an all-weather 
chamber at —29°C. for 6 days. During this period 
they expended 4000 to 4500 calories while ingesting 
only 100 gm. of carbohydrate (400 cal.) daily. 
Clothing consisted of an experimental arctic 
clothing assembly having a clo value of approxi- 
mately four. Sleeping bags were used at. night. 
As a control, the subjects performed a similar 
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amount of work for 6 days while fasting. The serum 
carbon dioxide, organic acids, urinary ammonia 
and titratible acidity showed that there was a 
moderate degree of ketosis during the fasting 
experiments, but that all but slight changes were 
prevented by carbohydrate in amounts of 100 gm 
daily. Body protein loss was spared to the extent of 
40-50% of the fasting loss when the carbohydrate 
was given. The water balance was favorably 
affected by 100 gm. of carbohydrate as was shown 
by the marked reduction in the minimum urine 
water and total urine solutes, and by the moderate 
reduction in the minimum water intake. While 
maximum efficiency was not maintained during the 
experiments, the subjects were in sufficiently good 
condition at the end of the 6 days to perform tasks 
necessary for survival. 

Further studies on complete parenteral ali- 
mentation. H. C. Mene (introduced by Howarp 
J. Curtis). Dept. of Physiology, Vanderbilt Univ. 
Medical School, Nashville, Tenn. A fat emulsion 
has been prepared for intravenous feeding (de- 
scribed elsewhere), and the present report de- 
scribes the nutritional value and toxicity of this 
emulsion in dogs and rabbits. In the control period, 
5 adult dogs were fed a complete basal diet by 
mouth. Immediately following this they wete fed 
entirely by vein for 4 weeks and then killed for 
pathological examination. Four were given the same 
diet as during the control period, of which 34% of 
the calories were from fat, while the 5th dog re- 
ceived the same carbohydrate and protein diet but 
without the fat. The dogs on the complete diet were 
normal and healthy in all respects, and all labo- 
ratory findings were negative. The dog on the fat- 
free diet lost 14% of his weight and was very weak 
and apathetic. The injection of relatively large 
amounts of the emulsion in rabbits produced no 
appreciable pyrogenic effects. Further, the daily 
injection in rabbits of large quantities of both the 
emulsion and the emulsifying agents for as long as 
4 weeks produced no deleterious effects. As tested 
in rabbits, it has been found that the emulsion is 
not antigenic. It is concluded that this emulsion is 
non-toxic and that the body is capable of utilizing 
fat in this form. 

Physiologic effects of bilateral simultaneous 
removal of Brodmann cytoarchitectural areas in 
the human. Frep A. Metrier. Dept. of Neurology, 
College of Physicians and Surgeons, Columbia 
Univ., New York City: In the ‘combined-opera- 
tions’ study, known as the Columbia-Greystone 
Project, the physiology of 23 psychotic individuals 
from whom localized areas of frontal cortex were 
simultaneously, bilaterally removed, was studied 
pre- and postoperatively. Data were collected 
relating to formed elements of the blood, blood 
chemistry, blood pressure, body weight, gastro- 
intestinal motility, electroencephalography, vision 
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audition, somatosensation, reflex state, motor 
function and higher cerebral functions. The studies 
were begun 40 days prior to operation and have been 
continued, when pertinent, for over 1} years. In 
certain physiologic fields (basal metabolism, so- 
matic activity) no data could be obtained. 

Bilateral removal of Brodmann areas of granular 
frontal cortex or of various combinations of these 
produced no definite, enduring, physiologic changes 
in any of the fields noted above except, in some 
cases, electroencephalography. Temporary effects 
were short-lived and generally not of such a nature 
as to demonstrate a causal effect between the 
nature of the ablation and the physiologic dis- 
turbance. Aphasia does not follow removal of area 
44. The effects of removal of agranular cortex were 
also relatively unproductive. As previously re- 
ported for the simian (by Hines et al. and by the 
present author) cortex of area 6 may be removed 
without evoking evidence of spasticity. Neither 
does such a procedure necessarily produce forced 
grasp in the human. 

III. Effect of low barometric pressure on the 
brains of five vertebrates. BerNarD Merz (in- 
troduced by CuHarLtes G. WILBER). Biological 
Laby., Fordham Univ., New York City. Five 
vertebrates (the goldfish, Carassius auratus; the 
frog, Rana pipiens; the painted turtle, Chrysemys 
picta; the pigeon, Columba livia; and the Wistar 
rat, Rattus norvegicus) were subjected to simu- 
lated altitudes of 18,000, 33,000, 48,000, 64,000 and 
90,000 feet, respectively. The survival rates, 
behavior and effects upon the vascular tissue and 
nervous elements of the brain were studied. The 
methods used and the survival rates were pre- 
viously reported by Metz and Wilber (Anat. Rec. 
99 : 676, 1947; 101: 738, 1948; in the latter paper, 
survival rates for rats at 48,000 feet should be 
amended to read 66.2 seconds, not 66.2 minutes). 
Concerning the effects upon the brain, the most 
striking pathological changes are the intracranial 
hemorrhages (table 1). Visible damage to the nerv- 
ous elements was noted only in a few cases. This 
nerve cell damage, as in the case of the hemor- 
rhages, was widely dispersed in the optic lobes (in 
the fish, frog and turtle), cerebrum, cerebellum 
and medulla oblongata. 


Table 1. Numbers of cases showing pathological changes 





NO. OF 
EXPERI- 
MENTAL 
ANIMALS 


HEMOR- 
RHAGES 


NERVE CELL 
DAMAGE 





CA a5. c Sisia bate teies 








50 
50 
50 
50 
50 
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The fact that there was only a small number of 
cases showing nerve cell damage does not imply 
that the nervous elements of the brains of the 
other experimental animals escaped unharmed. 
There exists the possibility that the changes which 
may have occurred are not morphological in nature, 
but rather are biochemical phenomena at a sub- 
microscopic level (Page. Chemistry of the Brain, 
1937). 

Renal hemodynamics during short and long 
periods of salt poor albumin administration. 
ALEXANDER J. MicuteE (by invitation), NicHoLAS 
S. GimBeE. (by invitation) and Crecit1a RIEGEL. 
Harrison Dept. of Surgical Research, Schools of 
Medicine, Univ. of Pennsylvania, Philadelphia, 
Penna. The daily intravenous administration of 
salt-poor albumin to normal subjects caused a 
progressive expansion in plasma volume, an en- 
largement in extracellular fluid volume, an in- 
creasing venous pressure, a dilation of the roentgen 
heart shadow and an engorgement of the liver. The 
distended plasma volume produced a renal hyper- 
emia and relaxation of efferent arteriolar tone. In 
renal hyperemia absence of a maximal filtration rate 
might be indicative of some systemic circulatory 
derangement. One week after termination of the al- 
bumin therapy and in the presence of a continued 
renal hyperemia the filtration rate increased as 
plasma volume and venous pressure dropped. Five 
months later the same subject was given 75.0 gm. of 
salt-poor albumin intravenously in 20 minutes. Re- 
nal plasma flow was raised 700 cc/min., and filtra- 
tion rate showed a maximal increase of 40.0 cc/min. 
above the control values. The filtration fraction 
was decreased to a low of 0.117. The protracted 
renal hyperemia apparently led to an increase in 
Tmpan- As the albumin was slowly metabolized 
during the 2- to 3-week experimental period, these 
subjects approached a protein-free diet, which in 
the experimental animal tends to diminish filtra- 
tion rate, renal plasma flow and tubular mass. In 
the acute experiment 75.0 gm. of albumin caused no 
significant change in Tmpay or Tmg. The un- 
changed Tmg shows that no aglomerular arterio- 
venous shunts were opened by this hyperemia and 
that the diminution in the PAH extraction ratio is 
probably due to increased albumin binding. 

Influence of adrenaline on the cardiodepressor 
effect of acetylcholine and the vagus nerve. S. 
MippLeton and J. TaLEesnik (introduced by 
Harotp C. Wiacers). Physiological Institute, 
Univ. of Chile, Santiago, Chile. In isolated guinea 
pig and cat hearts adrenaline perfusion with con- 
centrations of 3-20 ug/l. produced a marked in- 
crease of submaximal cardiodepressor (negative 
chrono and inotropic) effects of acetylcholine 
(0.05-0.5 yg.). This augmenting effect was less 
marked with concentrations of adrenaline of 30 
ug/l. or more, while concentrations of 1 ug/l. or less 
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were ineffective. The effects of adrenaline were not 
influenced when nicotine in concentrations of 1-2 
ug/l. was added to the perfusion fluid. This would 
indicate that adrenaline acts by modifying the 
sensitivity of the cardiac effectors (peripheral 
effect); an influence on the intracardiac ganglia 
should be discarded. Adrenaline did not influence 
the cardiodepressor action of KCl. 

In 28 experiments performed on isolated cat 
hearts, perfusion with adrenaline in concentrations 
of 0.05-0.1 ywg/l. produced a very marked increase 
of submaximal cardiodepressor effects induced by 
electrical excitation of the vagus nerves. Smaller 
concentrations of adrenaline were ineffective. 
Concentrations of 1 ug/l. or more produced a de- 
crease of the vagal effects. In view of the above- 
described results with nicotine the effect of high 
concentrations of adrenaline are probably due toa 
blocking action on the intracardiac ganglia. Eight 
experiments were performed on frogs, in which 
perfusion of the isolated heart (Straub’s heart with 
Krayer cannula) with adrenaline (0.5-1 ug/l.) 
produced a marked increase of the cardiodepressor 
effect of the vagus. 

Influence of the cardiac sympathetic nerves on 
the cardiodepressor action of the vagus nerve. 
S. Mippieton and J. TaLesnik (introduced by 
Harotp C. Wiacers). Physiological Institute, 
Univ. of Chile, Santiago, Chile. Twenty-five 
experiments were performed on isolated cat hearts, 
which were removed with the vagi and part of the 
surrounding mediastinal structures (including the 
stellate ganglia and adjacent thoracic sympathetic 
chains) attached. The preparations were made in 
such a way that, when desired, the stellate ganglion 
could also be perfused. In various experiments the 
vagi or the preganglionic or postganglionic sym- 
pathetic nerves were electrically stimulated. It 
was observed that stimulation of the cardiac pre- 
or postganglionic sympathetics in 6 experiments 
induced increase of submaximal cardiodepressor 
effect of the vagus. In 8 experiments, however, the 
sympathetic produced depression of the vagal 
effects and in 11 experiments the latter ‘were not 
significantly modified. Nine experiments were 
conducted on intact cats. Much more regular re- 
sults were obtained in this series, compared with 
the isolated heart. In all the animals, stimulation 
of the sympathetic cardiac nerves which did not by 
themselves produce changes in cardiac rate (sub- 
threshold), induced, however, marked increases of 
submaximal bradycardic effects of the vagus. 
Similar results were obtained with threshold 
stimulation of the sympathetic. It seems inter- 
esting to point out that in the intact cat the cardiac 
response to stimulation of the sympathetic nerves 
is very minimal and rare. Usually only negligible 
effects were observed even with supramaximal 
stimulation. In the isolated heart, on the contrary, 





March 1949 


the effects of the sympathetic nerves on cardiac 
activity are very manifest. 

Effect of pH on the three waves of the protein 
polarogram. G. J. Millar (introduced by L. B. 
Jaques). Dept. of Physiology, Univ. of Saskatche- 
wan, Saskatoon, Sask., Canada. Protein added to an 
ammonia buffer containing cobalt yields a polaro- 
gram exhibiting 3 waves (Jurka, Collection Czech. 
Chem. Commun. 11: 216, 1939; Millar, Proc. Can. 
Physiol. Soc. 1947). When the px of the medium 
is altered, the magnitudes of the first two waves 
are either unaffected or are decreased as the pu 
falls, while that of the third (‘prenatrium’) wave is 
enhanced. The following modification of Brdicka’s 
reactions is proposed to account for the behaviour 
of the second wave:—SH + e — —S” + H; 
—S- + H,0* = —SH + H.O. The observed pu 
effect seems to depend on the concentration of co- 
balt—NHs; complex. The cobaltous complex dis- 
sociates easily as the pu is lowered. In the presence 
of the stable cobaltic complex, the pxH of the 
medium may be lowered to 3.5 with little effect on 
the height of the first two waves. Hence, these 
waves are only indirectly dependent on pu. 

Experiments with acetylated proteins and some 
organic compounds suggest that the third .wave 
depends on the free amino groups of the protein 
and possibly on histidine residues. The following 
reactions are proposed: —NH;* + e—>—NH: + H; 
—NH, + H,Ot = —NH;t + H:O. When the 
pu is lowered a greater proportion of free amino 
groups are in the zwitterion form and the third 
wave is enhanced to a maximal value. Its height is 
probably related to the protein dissociation curve. 

Effect of bacitracin on renal function. Joun H. 
MILLER (by invitation), Roger K. McDona.p (by 
invitation) and NatHan W. SuHock. Section on 
Cardiovascular Diseases and Gerontology, National 
Heart Institute, National Institutes of Health, 
Bethesda, Md., and the Baltimore City Hospitals, 
Baltimore, Md. The parenteral administration of 
bacitracin is productive of proteinuria in patients 
treated for various infections. In the present study, 
serial renal function tests were performed on 12 
subjects, free of infection, who received intra- 
muscular injections of 1500 u of bacitracin per kilo- 
gram body weight on two successive days. Pro- 
teinuria appeared in all individuals at 48-60 hours 
after the first injection, was maximal during the 
first 24-48 hours after its appearance (range of 
maximal 24-hour proteinuria was 0.7-9.7 gm.), and 
persisted for an average of 10 days. Microscopic 
examination of the urine revealed numerous tubu- 
lar epithelial cells and an absence of red cells at 
the time of maximal proteinuria. Tmpag was 
decreased at the time of maximal proteinuria 
from 15-85% (mean 39%). Tmg was decreased 
from 20-76% (mean 52%). The maximal tubular 
excretory capacity for PAH and the maximal tubu- 
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lar reabsorptive capacity for glucose returned 
gradually over a period of 3 to 8 weeks to 88% or 
more of the baseline value in 10 to 12 subjects. In 
the other 2 subjects, Tmpay was still depressed 
25% at 8 weeks. Inulin clearance was decreased 
from 2-75% (mean 32%), and the PAH clearance 
was depressed from 0-76% (mean 24%) during 
maximal proteinuria. Both PAH and inulin clear- 
ances tended to return to baseline levels more rap- 
idly than did the Tm values. Unless the nephro- 
toxic principle contained in present preparations 
of bacitracin is an impurity which can be elimin- 
ated, these findings preclude the general use of this 
antibiotic by parenteral administration. 

Effects of growth hormone on the blood sugar 
and insulin sensitivity of the rat. ANNE E. MitMan 
(by invitation) and Jane A. Russeuu. Dept. of 
Physiological Chemistry, Yale Univ., New Haven, 
Conn. Observations were made concerning the 
effects of a highly purified preparation of growth 
hormone (prepared by Wilhelmi, Fishman, and 
Russell) on the blood sugar and on the insulin 
sensitivity of fasted normal and diabetic rats. 
When doses of 3 to 5 mg/100 gm. were injected 
intraperitoneally into mature, normal or adrenalec- 
tomized male animals, a significant and prolonged 
depression of the blood sugar followed. In allox- 
anized or partially depancreatized rats, on the 
other hand, these same preparations of growth 
hormone produced a marked rise in blood sugar. 
This occurred in animals which were only mildly 
diabetic as well as those with more severe symp- 
toms. Normal animals pretreated with growth 
hormone 4 to 6 hours before were less sensitive to 
insulin. Similarly, in diabetic animals, the dura- 
tion of the blood sugar lowering effect of subcuta- 
neously administered protamine-zinc-insulin was 
curtailed by injections of growth hormone (given 
2-3 hours after the insulin). Growth hormone did 
not appear to alter the glucose tolerance of normal 
animals under our experimental conditions. Bio- 
assay of some of the growth hormone preparations 
showed traces of adrenotrophic hormone to be 
present; these amounts of ACTH were found to be 
to be insufficient to reproduce the effects observed 
in diabetic animals. These results suggest that in 
the normal rat, the administration of growth 
hormone may provoke secretion of extra insulin. 
In the animal lacking sufficient islet tissue, hyper- 
glycemic or contra-insulin effects of the growth 
hormone are seen instead. 

Influence of intestinal motility on intestinal 
blood flow. M. Sipky Mouamepn (by invitation) 
and Joun W. Bean. Dept. of Physiology, Univ. of 
Michigan, Ann Arbor, Mich. The artery and vein 
to a loop of intestine of dogs anesthetized with 
pentothal were cannulated and the isolated loop 
set up in a perfusion apparatus. Oxygenated 
heparinized dog blood was supplied to the tissue 
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under constant or pulsatile pressure. The venous 
outflow of blood was continuously recorded and the 
motility of the loop recorded from the lumen by 
tambour. On initiating the perfusion of quiescent 
gut the venous outflow was continuous but with the 
return of rhythmical contractions it became inter- 
mittent, increasing sharply during the contraction 
phase, decreasing or even momentarily stopping 
with relaxation. Since flow speeded up during the 
contraction phase the intermittence cannot be due 
simply to a cutting off of the arterial supply by 
occlusion of the vessels during the contraction, 
thus indicating the gut contraction causes an active 
propulsion of the blood from the tissue. Interrup- 
tion of rhythmic contractions by periods of relative 
quiescence, at which time the arterial pressure 
should be most effective in increasing the flow, 
resulted in a decreased flow. The flow was also 
markedly augmented during the contraction phase 
of the longer tonic waves upon which the rhythmic 
contractions are superimposed but excessively 
strong tonic contractions, after initially increasing 
the flow, stopped the flow completely during period 
of high tonus presumably by passive vascular oc- 
clusion. On experimental occlusion of the venous 
outflow, venous pressure increased progressively 
and intermittently, coincident with successive 
rhythmical contraction phases. The experiments 
demonstrate the importance of intestinal motility 
in blood flow through the gut. Similar effects were 
with pulsatile and constant perfusion pressure. 
Studies on vasotropic principles in blood (VEM 
and VDM) and renal hemodynamics in chronic 
heart failure. R. Moxororr, D. J. W. Escuer, I. 5S. 
EpetMAN, J. GRossMaAN and L. LEITER (all by 
invitation) and R. E. Weston, B. W. Zwerracu 
and E. Suorr. Medical Division, Montefiore Hospi- 
tal, and the Dept. of Medicine, Cornell Univ. 
Medical College, the New York Hospital, New York 
City. Since the increased renal arteriolar constric- 
tion in chronic congestive heart failure is probably 
not neurogenic, the possible role of VEM and VDM, 
newly described vasotropic principles, was in- 
vestigated. Blood samples from the renal and 
hepatic veins, and the femoral artery or normal 
controls and of patients in chronic failure, were 
assayed for VEM and VDM by the rat meso- 
appendix test, in which the potentiation or inhibi- 
tion of the arteriolar responsiveness to epinephrine 
is measured. Simultaneous renal hemodynamic and 
renal and hepatic oxygen extraction studies were 
performed. In all cases of congestive failure were 
both an increased filtration fraction and an in- 
creased oxygen extraction ratio were demonstrated, 
there were significant amounts of vasoexcitor 
principle (VEM) in the renal vein blood. In con- 
trast, with one exception, almost no VEM was 
detected in the controls. The cardiacs had mar- 
kedly reduced glomerular filtration rates and renal 
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blood flows with renal oxygen extraction increased 
to 14-29% as compared to 5-9% in the controls, 
Pronounced vasodepressor activity (VDM) was 
found in all hepatic vein samples of congestive 
failure patients. Only one control showed mild 
VDM. Although femoral arterial blood containing 
a mixture of VEM and VDM showed a slight pre- 
dominance of the vasoexcitor principle in the 
majority of cardiacs, several did show a peripheral 
blood VDM predominance. This is important in 
view of the recent demonstration by Baez, Mazur 
and Shorr, that VDM has a profound antidiuretic 
effect. The relation of these principles to impaired 
renal hemodynamics in congestive failure will be 
discussed. 

Method for the determination of heparin in 
blood. F. C. Monxuouse (by invitation), Mary 
STEWART (by invitation) and L. B. Jaquss. 
Dept. of Physiology, Univ. of Saskatchewan, 
Saskatoon, Sask., Canada. A method for the deter- 
mination of heparin in blood has been developed. 
It is applicable to the estimation of raised quanti- 
ties of heparin in blood, as after intravenous injec- 
tion, or anaphylactic shock. Blood is received into 
citrate and the heparin precipitated from the 
plasma with 7% octylamine hydrochloride. The 
precipitate is hydrolysed with 0.1n NaOH and the 
octylamine removed with ether. The heparin is 
then precipitated with 5% brucine phosphate at 
pu 6.0, and the brucine-heparin is washed with 
alcohol and ether and dried. The heparin present 
is assayed for its metachromatic activity with 
Azure-A using the method of Jaques, Mitford and 
Ricker (Rev. Can. Biol. 6: 740, 1947) or for anti- 
thrombin activity. Using the metachromatic 
method of assay, recoveries of 80-90% were ob- 
tained for heparin added to blood in concentrations 
of 0.2 to 3.6 mg/100 ml., while complete recovery of 
heparin was obtained from plasma. Normal human 
blood without added heparin gave a value equiva- 
lent to 0.009 mg. % of heparin by this method. 
Owing to the extremely small amounts of heparin 
thus found in normal blood, certain modifications 
of the method are indicated in applying it to the 
estimation of normal blood heparin. 

Further studies on the stimulating effects of 
light on sexual activity of the female opossum 
during the nonbreeding season. CuaR.es F. 
Morcan. Dept. of Physiology and Biophysics, 
Georgetown Univ. School of Medicine, Washington, 
D. C. Opossums were subjected to radiant energy 
from incandescent lamps, some with and some 
without monochromatic filters. The filters used 
were ‘black’ infra-red (8500), red (6400) and 
green (45460). The radiant energy was determined 
by means of a chromel-constantan thermopile con- 
nected to a sensitive Rubicon galvanometer. In- 
crease in the size and weight of the reproductive 
tract appeared directly proportional to the amount 
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of radiant energy received through lamps with and 
without filters. Thus radiant energy changes show 
greater effect than changes in wave lengths. 

One group of opossums was exposed to a total 
amount of unfiltered radiant energy given 10 hours 
per day and compared with another group of 
opossums given the same total amount of radiant 
energy extending 20 hours per day with both groups 
receiving the treatment the same number of days. 
The sizes and weights of the reproductive tracts in 
both groups were similar. The degree of stimulation 
was the same as above when the animals received 
an equal amount of radiant energy from flashing 
lights given over a 20-hour daily period. Direct 
observations of the ovaries at laparotomy revealed 
ovulations in some animals receiving the stimulat- 
ing effects of infra-red radiations. Ovulations have 
not been obtained in animals injected with varying 
amounts of gonadotropic hormones. 

Sudden increases of radiant energy to a greater 
constant daily amount resulted in stimulation as 
great as that obtained in experiments previously 
reported (Morgan, Chas. F. Federation Proc. 6: 
309, 1947) in which incandescent light was in- 
creased by small increments each day such as oc- 
curs in nature. 

Effect of spinal cord transection on the ventila- 
tory response to exercise. DonaLp P. MorGan 
(by invitation) and Frep 8S. Gropins. Dept. of 
Physiology, Northwestern Univ. Medical School, 
Chicago, Iil. The ventilatory response to electri- 
cally induced exercise of the hind limbs in bar- 
bitalized dogs was studied before and after section 
of the spinal cord at Ty. Respiratory rate, minute 
volume and oxygen consumption were determined 
at rest and during a steady state of exercise. Per- 
cutaneous electrical stimulation with 60-cycle AC 
modulated at 100/min. was used to produce oxygen 
consumptions up to seven times the resting value. 
A linear relationship was found between ventila- 
tion and O2 consumption in 56 tests on 11 intact dogs 
The regression equation was: Y = 0.56 + 0.031X, 
where Y is ventilation in 1/min., BPTS, and X 
is oxygen consumption in cc/min., STPD. The 
correlation coefficient was 0.97. A linear relation- 
ship was also found in 50 tests on 11 dogs after cord 
section. The regression equation was: Y = 2.31 
+ 0.027X and r was 0.78. Covariance analysis 
showed no significant difference between the 
regression coefficients, but a significantly higher 
adjusted mean ventilation in the sectioned ani- 
mals. The latter was most apparent in the con- 
siderably higher resting ventilation after section. 
Respiratory patterns were different in the two- 
soups, the tidal volume being less and the rate 
‘orrespondingly greater at a given total ventilation 
in the sectioned animals. 

Activity of single units in the cerebellar cortex. 
6. Morwazzr (by invitation), Joun M. BRooKHarT 
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and R.S. Sniper. From the Depts. of Anatomy and 
Physiology, Northwestern Univ. Medical School, 
Chicago, Ill. Spike potentials have been recorded 
from single units having somas located in the 
cerebellar cortex. Glass micropipette electrodes 
having tip diameters of 5 to 20 microns have been 
used for unipolar recordings in unanesthetized 
decerebrate cats. The recorded spikes have the 
following characteristics: 1) duration of approxi- 
mately 1 msec.; 2) amplitudes reaching 250 micro- 
volts, about 3 times the amplitude of the largest 
spontaneous cerebellar waves; 3) unbroken con- 
tour with rising phase shorter than falling phase. 
The unitary origin is indicated by 1) constancy of 
amplitude and contour, 2) possibility of identifying 
multiple units in the same record and 3) parallel 
modulation of amplitude of two units by slight 
cerebellar movements. Modification of spike 
frequency by local application of strychnine gives 
evidence of cortical localization of soma. 

Spike activity falls into three classes: 1) injury; 
2) normal spontaneous; and 3) convulsive. Injury 
discharges are characterized by normal spike con- 
tour, by frequencies higher than 100/sec. and by 
durations usually less than one minute. Normal 
spontaneous spikes have been recorded at fre- 
quencies from 25 to 150/sec. for many minutes; 
they usually occur in outbursts of variable dura- 
tion. Occasionally, spike discharges have been 
evoked or inhibited by sensory stimulation. Con- 
vulsive outbursts of spikes have been produced by 
local strychninization of the cerebellar cortex. 
After an initial increase in frequency, resulting 
from strychnine, characteristic outbursts of con- 
vulsive activity occur, starting at frequencies 
above 200/sec., increasing to terminal frequencies 
up to 500/sec., and terminating abruptly. 

Influence of bulbo-reticular stimulation upon 
electrical activity of cerebral cortex. G. Morvuzzi 
(by invitation) and H. W. Macoun. Dept. of 
Anatomy, Northwestern Univ. Medical School, 
Chicago, Ill. The effect of stimulating the sup- 
pressor bulbar reticular formation upon cortical 
electrical activity has been investigated in cats 
under chlorolosane anesthesia. The high voltage, 
5/sec. waves, characteristically pronounced in the 
sensori-motor area with this anesthesia, were 
abolished during such bulbar stimulation; while 
lower voltage, faster, background activity con- 
tinued. This effect was most complete in the 
ipsilateral sensori-motor cortex, but was observed 
also in the visual area and contralaterally. It was 
prevented by section of the midbrain tegmentum, 
but not by section of the tectum or both bases 
pedunculi. It remained after complete paralysis 
with curare, and was not reproduced by antidromic 
stimulation of the bulbar pyramid. This effect was 
obtained with stimuli to the reticular formation of 
300/sec. and 2-3 V, with individual shocks of 1 
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msec. duration, i.e., with the same parameters of 
stimulation which suppressed spinal reflexes. With 
lower frequencies, higher voltages or longer shocks 
were required. 

Effect of nephrotoxic sera on the clearance of 
urea, creatinine and para-aminohippurate in dogs. 
CampBELL Moses and ExizaBetH R. THORNTON 
(by invitation). Addison H. Gibson Laby. of the 
Univ. of Pittsburgh School of Medicine, Pittsburgh, 
Penna. Nephrotoxic sera were produced in rabbits 
by the intraperitoneal injection of minced dog kid- 
ney after the method of Smadel (J. Esptl. Med. 
64: 921, 1936). Considerable difficulty was en- 
countered in producing a nephrotoxic serum that 
did not produce undesirable effects such as in- 
tractable vomiting and diarrhea. Before and at 
intervals after the administration of the serum urea 
clearance, creatinine clearance and para-amino- 
hippurate clearance both for estimating renal blood 
flow and tubular excretory function were deter- 
mined. Renal biopsies were made before and once or 
twice after the administration of the serum. In the 
6 dogs in which this experiment was satisfactorily 
completed there was a lag of 6 to 12 days following 
the injection of the nephrotoxic sera before the 
signs of renal damage became evident. The ad- 
ministration of the sera produced a consistent de- 
crease in urea clearance and creatinine clearance 
with only minor variations in renal blood flow. 
There was complete loss of tubular ability to ex- 
crete para-aminohippurate and in several instances 
the tubular excretion PAH fell below the glomeru- 
lar filtration rate. This evidence together with the 
signs of only moderate glomerular and tubular 
damage in the biopsy specimens emphasizes the 
difficulty of accurately interpreting the quantita- 
tive significance of clearance in dogs in the pres- 
ence of renal damage produced by nephrotoxic 
sera. 

Rapid production of experimental athero- 
sclerosis by producing kidney damage in the 
presence of hypercholesterolemia. CamPBELL 
Mosss, ExvizaBeTH R. THORNTON (by invitation) 
and Grace M. LoneaBauGH (by invitation). 
Addison H. Gibson Laby. of the School of Medicine 
of the Univ. of Pittsburgh, Pittsburgh, Penna. 
Rabbits and dogs were fed a standard prepared 
laboratory diet to which has been added daily 
1 gm/kg. of body weight of cholesterol dissolved in 
ether. Following the development of hypercho- 
lesterolemia acute renal damage was produced by 
the administration of uranium or a nephrotoxic 
serum. The animals were killed from 3 days to 3 
weeks later and approximately 80% of the rabbits 
and 60% of the dogs demonstrated aortic atheroma- 
tosis. This was in sharp contrast to the control 
group cf animals without renal damage in which the 
incidence of aortic atheroma was extremely low. 

Nature of the breathing impairment in anthraco- 
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silicosis. Hurtey L. Moritey and Lronarp P. 
Lane (by invitation). Dept. of Medicine, Jefferson 
Medical College and Cardio-Respiratory Laby., 
Barton Memorial Division of Jefferson Hospital, 






















































Philadelphia, Penna. Physiological studies were , 
made on more than 150 anthracite coal miners with é 
respiratory complaints after prolonged exposure to ° 
dust and the breathing impairment was classified as 2 
follows : 1) decreased ventilation (maximal breath- ” 
ing capacity and vital capacity); 2) increased P 
residual air (degree of emphysema expressed * 
quantitatively as residual air precentage of total he 
lung volume); 3) disproportion between alveolar do 
perfusion and ventilation (inadequate alveolar 
blood flow and reduced O, removal from inspired vs 
air and CO; elimination in expired air) ; 4) impaired - 
distribution (unequal alveolar aeration). Multiple the 
involvement may occur contributing to the breath- 
ing impairment. Approximately 3 of the patients the 
had asignificant degree of emphysema (residual air Ey 
35-70% of total lung volume). Vital capacity and Dej 
maximal breathing capacity were of limited value of , 
in appraising the impairment in patients with little we 
or no emphysema. Hyperventilation may be ade- tile 
quate as a compensatory mechanism for the emphy- of tl 
sema in the early stages, in fact until loss of elas- —_ 
ticity of the lungs and chest wall lowers the dyspnea pat 
level restricting ventilation. In most instances the ocr 
mean pO2 gradient between the alveoli and the nuel 
arterial blood was increased, even in the absence of — 
a significant degree of emphysema and reduction in dern 
ventilation. Studies with high and low levels of most 
oxygenation indicate that the increased pO: gradi- pied 
ent is primarily a difficulty of distribution and not tans 
of diffusion through the pulmonary membrane. The ms we 
x-ray stage of silicosis was poorly correlated with a 
functional change. No single test was satisfactory the t 
for correctly evaluating the breathing impairment. wicad 
The clotting mechanism in relation to protamine Pp 
sulfate and heparin. Peter V. MovutpeEr, Burton ( 
J. GRossMAN and Maraaret H. SanpERSON (intro- . . 
duced by J. Garrorr ALLEN). Dept. of Surgery, — 
Univ. of Chicago, Chicago, Ill. The blood of normal Pa oo 
humans and dogs made incoagulable with a stand- “ fie 
ard amount of heparin (Abbott) can be brought to eae 4 
coagulation with a remarkably constant amount of fo eral 
protamine sulfate (Lilly). The reverse of such 4 ve _ 
procedure, that is, adding increasing amounts of ipsil 
heparin to blood, does not have a sharp end point oom 
and the time factor cannot be standardized. The * . 
latter method is extremely sensitive to even mini- = ‘te 
mal changes in the thrombocyte level, prothrombia 5 at 
efficiency, etc., whereas the back titration with th tud: 
protamine is independent of the thrombocytes and, we do 
within usable limits, is affected by only profound 7 a ( 
changes in prothrombin level and by hemophiliat Ph (by 
blood. Humans and animals with a coagulation diane 
defect, characterized by an increased amount © ‘caf 
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heparinized blood, usually have a moderately in- 
creased clotting time, and only rarely is it incoagu- 
lable. The blood is unusually dark and in most 
instances gelation precedes coagulation. Normal 
color, ‘normal clot’, normal or nearly normal 
clotting time and a decrease to or toward normal of 
the amount of titrating protamine are produced by 
administration of toluidine blue or protamine 
sulfate. Strikingly dissimilar, however, are the 
protamine titration changes relative to the clotting 
time. Only 0.75 mg/kg. body weight of intravenous 
heparin is required to make the blood of a normal 
dog incoagulable (15 minutes after injection). The 
protamine requirement is increased when 1.0 
mg/kg. of body weight or more is given, and 3-5 mg. 
must be injected to produce the changes similar to 
those seen in the patients and dogs. 

Thalamic representation of tactile sensibility in 
the Macaque monkey. VERNON MovunrTcasTLeE and 
ELwoop HENNEMAN (introduced by Puiuip Barb). 
Dept. of Physiology, Johns Hopkins Univ., School 
of Medicine, Baltimore, Md. The thalamic termina- 
tions of afferent systems conveying cutaneous tac- 
tile sensation have been mapped by an application 
of the evoked potential technique. The responsive 
area is contained within the nuclei ventralis 
posterolateralis and posteromedialis. No responses 
were recorded from lateral, medial or anterior 
nuclear groups. The contralateral body surface is 
represented in nucleus ventralis posterolateralis in 
dermatomic sequence, the caudal segments being 
most lateral, followed by lumbar, thoracic, and 
cervical segments in successively more medial posi- 
tions. Those portions of the body most heavily in- 
nervated by sensory neurons, the apices of the 
limbs, receive greatest volume representation in 
the thalamus. The enlargement of the thalamic 
zone for the lower cervical segments (hand) has 
separated the zone for the upper cervical segments 
(head and neck) from that for the trigeminal nerve. 

The face and mouth are represented in nucleus 
ventralis posteromedialis. The pattern suggests a 
para-oral, segmental representation of the trigemi- 
nal fields, with lips and mouth placed medially. 
The intra-oral structures are represented bi- 
laterally. In the most medial position is a small area 
for ipsilateral face. Responses to tactile stimulation 
ofipsilateral body and face have been recorded from 
hints in and near the external medullary lamina, 
but a zone of thalamic transfer of impulses destined 
for the second somatic area of the cerebral cortex 
has not been located definitely. 

Studies on the renal secretion of potassium in 
the dog. Girperr H. Mupce (by invitation), 
James G. FoutKs (by invitation), ADELBERT AMES, 

Ill (by invitation), and ALFRED Gitman. Dept. of 
Pharmacology, College of Physicians and Surgeons, 
Columbia Univ., New York City. Potassium (K) 
(learances (CK) greater than simultaneous creati- 
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nine or thiosulfate clearances (CF) are considered 
evidence that a part of urinary K results from renal 
tubular secretion. CK/CF ratios over unity are 
most readily obtained by the intravenous infusion 
of K salts, a procedure which yields average ratios 
of approximately 1.3, occasionally rising higher. 
The intravenous infusion of hypertonic solutions 
or urea and sodium chloride also promotes the ex- 
cretion of K. During water diuresis CK/CF remains 
low. A variety of drugs known to affect renal func- 
tion has been studied for their effects on K excre- 
tion. Mercurial diuretics were the only agents to 
possess a significant action. These sharply dimin- 
ished the excretion of K during K administration 
and during states of hypertonicity, and slightly 
elevated CK/CF during water diuresis. The effects 
of mercury were rapidly reversed by BAL. Al- 
though it is not possible from the data thus far 
obtained to determine the exact contribution of the 
secretory process to the excretion of K, the avail- 
able results may be explained by the hypothesis 
that tubular secretion is a response to hyper- 
tonicity or to elevated cellular K following K infu- 
sion and that the action of Hgt+ is to depress this 
process. If this hypothesis is correct it follows that 
a major portion of excreted K results from secretion. 

Polarographically determined protein index. 
Nature of the cobalt-catalyzed reaction of cys- 
teine. Orro H. Miter. Dept. of Physiology, 
Syracuse Univ. College of Medicine, Syracuse, 
N. Y. In continuation of the studies of the ‘protein 
index’ (Miiller and Davis, Arch. Biochem. 15: 39, 
1947) it became necessary to know more about the 
nature of the electrode reaction which produces the 
catalytic wave of sulfhydryl groups in the presence 
of a buffered cobalt solution. Consequently cys- 
teine was polarographed over a large range of con- 
centrations in solutions containing 0.1 N NH,OH, 
0.1 N NH,Cland several different concentrations of 
CoClz. The catalytic wave was observed at cysteine 
concentrations as low as 2 X 1077 M. Its height is 
proportional to the surface area of the mercury drop 
but it is not a linear function of the Co+*+ concentra- 
tion. It plotted against the logarithm of the cys- 
teihe concentration, it yields an S-shaped curve, 
typical of catalytic reactions. At higher cysteine 
concentrations a new wave was discovered which 
just precedes the above catalytic wave; it usually 
overlaps with it at lower concentrations. The 
height of this new wave is proportional to the con- 
centration of Cot* ions and to the sixth root of the 
drop time, which suggests a type of diffusion cur- 
rent ; its relationship to the cysteine concentration 
is more complex. From this and other evidence it is 
concluded that the first mentioned wave is pro- 
duced by the catalytic action of the cobalt amalgam 
which is formed at the dropping mercury electrode, 
whereas the new wave is produced by the action of a 
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cobalt-cysteine complex which diffuses to the 
dropping mercury electrode. 

Cardiac effects of aliphatic sympathomimetic 
amines in dogs under cyclopropane anesthesia. 
Quitt R. Murpny (by invitation) and WALTER J. 
Meek. Dept. of Physiology, Univ. of Wisconsin 
Medical School, Madison, Wis. Cardiac irregu- 
larities produced by a series of aliphatic sympa- 
thomimetic amines have been observed in dogs 
under 30% cyclopropane-in-oxygen anesthesia. 
Each dose of drug was diluted to 5 ec. with distilled 
water and was injected intravenously at a constant 
rate within a period of 50”. Electrocardiographic 
records were taken. The results from 4 drugs of the 
series appear in the table. Tuamine, 2-amino-4- 
methyl hexane and 2-methylamino-1-cyclopentyl 
propane were given in dosages approximately 
equivalent to the pressor action of .01 mg. of epi- 
nephrine per kg. weight of the dog (Chen). The 
epinephrine pressor equivalent of EA 83 was not 
determined but a 10 mg/kg. dose of this drug should 
be sufficient to give a maximum pressor response 
(Jackson). 





| EKG FINDINGS AND NO. OF 
DOGS IN WHICH EACH 
APPEARED 





2-methylamino-6-hy- 
droxy-6-methyl hep- 
tane (EA83) 








2-amino heptane (Tua- | 
mine) | 





2-amino-4-methyl hex- | 
ane 





2-methylamino-1-cyclo- | 
pentyl propane 





The results indicate that regardless of a rise in 
blood pressure the sympathomimetic amines of the 
aliphatic series are apt to cause a S-A tachycardia 
of 215 or over. As judged by the frequency of ven- 
tricular tachycardia a 10 mg/kg. dose of EA 83 
stimulates the lower centers of cardiac automa- 
ticity to about the same degree as does the standard 
test dose of epinephrine in dogs under cyclopro- 
pane. Ventricular tachycardia occurred following 
the injection of tuamine and 2-amino-4-methyl 
hexane much less frequently than following epi- 
nephrine. There was no evidence of ventricular 
stimulation by 2-methylamino-l-cyclopentyl pro- 
pane even when the drug was given in dosages 50% 
in excess of its calculated epinephrine pressor 
equivalent. 
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Lipid metabolism in arctic Alaskan birds. X. J. 
Musaccuia (introduced by CHARLES G. WILBER). 
Biological Laby., Fordham Univ., New York City. 
Both the Old Squaw, Clangula hyemalis, and the 
Red Phalarope, Phalaropus fulicarius, regularly 
migrate to Arctic Alaska each year. They are ex- 
tremely abundant, during the summer months, in 
the Point Barrow region. The birds were hunted 
and killed with shotguns. The internal organs 
(liver and kidney) were removed immediately after 
death. The organs were weighed and placed in vials 
containing Bloor’s alcohol-ether mixture. Alcohol- 
ether extracts of the tissues were made. Detailed 
fat analyses were conducted, using standard bio- 
chemical procedures. 

The average amounts of lipids (expressed as per- 
centage of wet weight) for the 2 birds are shown in 
the following table. Each number is the mean of 
values obtained from 10 individuals. 


CHOLESTEROL 
TOTAL ESTERS 


LIPID FATTY 
PHOSPHORUS ACIDS 


Old Squaw 
Liver 0.42 0.27 ‘ . 3.0 
Kidney 0.29 0.12 : 2.8 
Phalarope 
Liver 0.35 0.15 0.22 4.5 
Kidney 0.32 0.14 0.15 2.3 


Free cholesterol values, obtained by subtracting 
esters from total, are as follows: Old Squaw, liver 
0.15, kidney 0.17 ; Phalarope, liver 0.20, kidney 0.18. 
Values for phospholipid expressed as lecithin are as 
follows : Old Squaw, liver 3.8, kidney 3.0; Phalarope 
liver 5.5, kidney 3.0. 

The relationship of cholesterol/phospholipid, 
free cholesterol/total cholesterol and cholesterol/ 
fatty acid were calculated : 

FREE CHOLES- 
CHOLESTEROL TEROL 


TOTAL FATTY 
CHOLESTEROL ACID 


CHOLESTEROL 
PHOSPHOLIPID 


Old Squaw 
Liver 1.8 0.37 0.14 
Kidney 2.4 0.58 0.10 

Phalarope 
Liver 1. 
Kidney 2. 


6 0.57 0.08 
1 0.56 0.13 


Mechanism of the toxic effects of inhibitors of 
acetylcholine-esterase. Davip NACHMANSOHY. 
Dept. of Neurology, College of Physicians & Sur- 
geons, Columbia Univ., New York City. A great vi 
riety of facts have been described supporting the 
assumption that the toxic effects of inhibitors ° 
choline-ester-splitting enzymes have to be 4 
tributed to the action upon the acetylcholine 
esterase. Many apparent contradictions reported 
the beginning have been satisfactorily explained. 
However, great differences exist between the toxit 
signs produced by the various compounds in spit? 
of the fact that the enzyme inhibition is reponsible 
in all instances. A close analysis has revealed a gre*! 
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number of factors upon which these differences 
depend, in vitro as well as in vivo. Even working 
with the virtually pure enzyme solution, the reac- 
tion rate depends at least on three variables: en- 
zyme, inhibitor and substrate. Variations of the 
concentration of each of these three components 
affect markedly the inhibitory effect. Considerable 
differences are observed between reversible and 
irreversible inhibitors, but even compounds be- 
longing to the same group may show entirely dif- 
ferent behavior. A few examples will be discussed. 
Still more factors determine the effect in vivo. Of 
special importance is the structural barrier sur- 
rounding the axons. Lipid insoluble compounds act 
only upon the synapse. But between lipid soluble 
inhibitors exist interesting differences. Some 
physiological implications of these observations 
will be discussed. 

The spread of excitation and the order of de- 
polarization in the human heart. L. H. Nanum and 
H. M. Cuernorr (by invitation). Laby. of Physi- 
ology, Yale Univ. School of Medicine, New Haven, 
Conn. To determine the nature of VR, VL and VF 
in man it is necessary to know the ‘proximal’ and 
‘distal’ zones of each lead. This information was 
obtained by projecting solid cones from the posi- 
tion of each electrode upon the heart, the area sub- 
tended being considered the proximal zone. The 
position of the heart was taken from X-ray views 
obtained at various angles. A geographic map was 
then constructed, showing the overlapping of the 
proximal and distal zones. By analyzing the posi- 
tions of the beams from moment to moment in the 
simultaneously recorded QRS complex of each lead, 
the order of arrival of the excitation process at the 
various segments of the heart was determined. 

The region first to receive the excitation process 
was lower anterior septum. Excitation then spread 
rapidly to involve anterior and posterior right ven- 
tricle, then to left apex and left posterior ventricle. 
Excitation terminally involved a region of the right 
anterior ventricle (conus area). This order of 
spread corresponds to that already described in the 
dog and agrees with observations made upon the 
exposed human heart. The order of repolarization 
was determined from analyzing the position of the 
ST-segment and direction of the T-wave in uni- 
polar extremity leads and in simultaneously re- 
corded CV1 to CV6. It was found that the apical 
and diaphragmatic region of the heart is the site of 
fastest repolarization. 

Nitrogenous excretion in Colpidium campylum. 
Rotanp M. Narpone (introduced by Cuaruzs G. 
Witper). Biological Laby., Fordham Univ., New 
York City. Wilber and Seamen (Biol. Bull., 93: 214, 
1947) found that Colpidium campylum can synthe- 
size fat from protein. The following investigation 
was undertaken in an attempt to ascertain the 
ature of nitrogenous excretion in Colpidiwm 
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campylum when grown on a protein medium (pro- 
teose-peptone). Quantitative analyses for am- 
monia, in pure, sterile cultures of colpidia, were 
made using the permutit method (J. Biol. Chem. 
29: 329, 1917). No ammonia was found 24 hours 
after innoculation. A straight line increase in am- 
monia with time was obtained from the 2nd day 
after innoculation to the 14th day after innocula- 
tion. The mean population reached a maximum of 
approximately 68,000 organisms per ml. of culture 
on the 9th day after innoculation. The population 
then decreased gradually to approximately 41,000 
colpidia per ml. on the 14th day after innoculation. 
The results shown below are mean values of 5 
analyses each day. : 





NO. DAYS AFTER 


INOCULATION PoP./ML. 


AMMONIA N 





>/ml. 
5,500 0.00 
17,025 0.71 
18,450 1.43 
46,620 4.28 
52,500 6.09 
61, 200 7.85 
63, 855 9.10 
62, 550 8.20 
67,965 10.00 
50,110 13.85 
53, 100 13.20 
43,240 16.40 
40,350 18.05 
40,890 17.90 


CON fk Wd eK 











Using a qualitative spot test (Feigl), no uric acid 
was detected throughout the experiment. Urea, 
however, was produced during the logarithmic 
phase of growth. 

Effects of eserine and pilocarpine on the para- 
sympathetically denervated iris of the cat. Enip A. 
NEIDLE (introduced by WauTer S. Roor). Dept. of 
Physiology, College of Physicians and Surgeons, 
Columbia Univ., New York City. According to 
Anderson (1905) the iris of the cat which, imme- 
diately after removal of the ciliary ganglion, re- 
sponds to eserine soon ceases to do so and remains 
unresponsive. There is then a gradual return of the 
eserine response in the denervated sphincter. This 
has been taken as evidence for nerve regeneration. 
In 5 cats in which one ciliary ganglion had been re- 
moved and which showed a return of responsive- 
ness to eserine, the oculomotor nerve was sectioned 
intracranially. Ten days later, the response of the 
sphincter was tested by instilling 0.4 mg. of eserine 
salicylate into the conjunctival sac. In every in- 
stance there was complete or partial loss of re- 
spone. This supports the belief of Anderson (1905) 
that preganglionic cholinergic fibers can replace 
postganglionic cholinergic fibers. Instillation of 
0.04 mg. of pilocarpine nitrate in the conjunctival 
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sac produces marked constriction of the ganglio- 
nectomized iris but has no effect on the normal iris. 
The sensitivity of the denervated iris to pilocarpine 
diminishes slightly but significantly with time after 
operation. Section of the oculomotor nerve, some 
time after removal of the ciliary ganglion, is 
followed by a complete or partial restoration of 
sensitivity to topically applied pilocarpine. It is 
suggested that the decrease in sensitivity to pilo- 
carpine may be related to the occurrence of regen- 
eration to the denervated sphincter of the iris. 

Effect of hydration on the survival of fasting 
rats. Dorotuy NELSON (introduced by A. C. Ivy). 
Dept. of Clinical Science, Univ. of Illinois College 
of Medicine, Chicago, Ill. Rats deprived of food 
dehydrate themselves even in the presence of ade- 
quate water. There is considerable evidence in sup- 
port of the hypothesis that rats ingest any available 
material that is of benefit to them. In sharp dis- 
agreement, a growing literature indicates that in 
many situations rats fail to make advantageous 
selection of foods. Is the voluntary dehydration of 
the fasting rat protective or detrimental? To clarify 
this point we have compared the survival of several 
groups of mature females. With no food or water the 
rats lived about 11 days. The injection of 7.5 cc. of 
0.6% NaCl solution every 12 hours prolonged life 
about 3 days, a significant increase. Similar injec- 
tion of 0.9% NaCl solution had no effect on survival, 
though less weight was lost than in the control 
groups. It appears from this, that the rat’s refusal 
to drink in the absence of food, does not represent 
an attempt to. maintain an optimal water balance, 
but probably results from a break down of the 
mechanisms for fluid adjustment. 

Effect of elemental iodine and iodocasein in 
hypothyroidism induced by methyl thiouracil. 
Warren O. NELSON and EILEEN B. Hinzs (by in- 
vitation). Dept. of Anatomy, State Univ. of Iowa, 
Iowa City, Iowa. Young male and female rats 
weighing 40-50 gm. were placed on a stock diet con- 
taining 0.2% methyl thiouracil. After 30 days the 
animals in each experiment were divided into 3 
groups. One continued on the methyl thiouracil 
diet ; a second received the same diet with 0.033% 
iodocasein ; while the third received the same diet, 
but in addition received 4.0 or 6.0 mg. elemental 
iodine daily by subcutaneous injection. The second 
phase of the experiment was continued for 30 or 60 
days. Control animals received the regular stock 
diet throughout the experimental period. For males 
in the longer experiments the averages for final 
body weight and total length were respectively : 
normal controls, 375 gm. 41 cm.; methyl thiouracil 
only, 95gm., 28.5 cm. ; methyl thiouracil and iodine, 
175 gm., 33 cm.; methyl thiouracil and iodocasein, 
252 gm., 38 cm. The animals which received methy] 
thiouracil only showed markedly reduced testicular 
function, both gametogenic and endocrine. The 
adrenals, thymus, spleen, liver, heart, submaxil- 
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lary glands and kidneys all showed marked reduc- 
tion in weight as compared to the controls. How- 
ever, all of these except the thymus corresponded 
ta the reduction in body weight. Iodine induced 
definite improvement in testicular function and in 
organ weights, but was less efficacious than iodo- 
casein. Females of the several groups showed the 
same trends for body weight, body length, ovarian 
function and organ weights. Estrous cycles were 
markedly improved by both iodine and iodocasein. 
Determinations of plasma protein-bound iodine re- 
vealed high levels for animals which received iodine 
or iodocasein. 

Transmission spectra of the human ear (pinna 
and lobe) at arterial occlusive pressures. J. F. 
NEVILLE, JRr., J. O. Exam, K. Suaioxa, and A. 
Roos (introduced by H. L. Wnurre). Laby. of 
Applied Thoracic Physiology (Surgery) and Dept. 
of Physiology, Washington Univ. School of Medi- 
cine, St. Louis, Mo. Factors related to the accuracy 
of the oximeter have been investigated by spectro- 
photometry of the intact human ear. Instrumenta- 
tion consisted of a Littrow type monochromator 
(resolution of 80 A), S-4 and 8-1 response photo- 
tubes, AC amplifier, and continuous ink recorder. 
The monochromatic beam was directed via quartz 
to the ear of the recumbent subject. The recording 
spectrophotometer automatically scanned the spec- 
trum between 4000 and 11000 A. Ear tissue was 
compressed with translucent rubber diaphragm by 
pneumatic inflation to 200 mm. Hg. Spectra were 
calculated as percentage absolute transmission 
(% T= ; x 100, where Ip = phototube response). 
Data obtained in 10 male and 2 female normal white 
subjects indicated : 1) the bloodless pinna and lobe 
transmissions were zero at wavelengths shorter 
than 5100 A; 2) the maximal transmissions of the 
bloodless pinnae were uniformly at 8800 A; 3) the 
maximal transmissions of the bloodless lobes 
covered a broad spectral band from 6500 to 10000 A 
4) the absolute transmissions of the bloodless 
pinnae averaged 15% between 6000 and 10000 
while comparable values for the lobes averaged 
26% ; 5) the spectra of the bloodless pinnae indi- 
cated marked light scattering between 8800 and 
5100 A (decreasing transmission with decreasing 
wavelength) while this effect was much less evi- 
dent in the lobe spectra; and 6) the absorption 
band of water between 8500 and 9800 A was evident 
particularly in the pinna spectra. The lobe of the 
ear appears to offer optical advantages superior t0 
the pinna as the site for oximetry. 

Effect of diets containing certain tissues 0 
liver regeneration in the rat. E. NEwMAN (by invi- 
tation) and A. C. Ivy. Dept. of Clinical Scienct, 

Univ. of Illinois College of Medicine, Chicago, Ill. 
Previous studies in this laboratory had shown that 
liver regeneration in partially hepatectomized rats 
was more rapid in rats fed whole cooked liver 
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dried whole liver than in those fed casein or beef 
heart. The growth promoting factor was shown not 
to be in crude liver extracts. In order further to 
analyze this effect diets containing certain organs 
other than liver were fed to partially hepatecto- 
mized rats. The organs studied included spleen, 
kidney and duodenum. None of these organs were 
equal to liver in promoting liver regeneration. 
Studies were also made using nucleic acid or uracil 
supplements to a standard synthetic diet. Nucleic 
acid (derived from yeast) was as effective as whole 
liver in promoting liver regeneration. Uracil had 
no effect. 

A ‘vertical tube’ method for the study of pres- 
sure-flow relations in vascular beds. J. NicHou 
(by invitation), F. Grruine (by invitation) and 
A. C. Burton. Dept. of Biophysics, Univ. of 
Western Ontario, London, Canada. In the perfused 
preparation, as the isolated rabbit’s ear, a vertical 
small-bore glass tube is connected (as a ‘T’) to the 
arterial cannula through which perfusion is made, 
while in the ‘intact’ preparation, as the hind-limb 
it is connected to a T-cannula inserted into the 
artery. In the latter case, the fluid in the vertical 
tube is separated from the flowing blood by a slack 
rubber membrane. The liquid in the tube stands at 
a height giving the pressure in the artery at that 
point. The artery, or tube from the perfusion bottle, 
is then clamped on the high pressure side of the T. 
The circulation in the preparation then proceeds, 
maintained by ‘bleeding’ from the vertical tube, at 
asteadily diminishing driving pressure. The height 
of the vertical column is plotted against time, 
giving an exponential-like curve. Tangents drawn 
to the curve at specific pressures give the flow 
through the vascular bed at any pressure. It can be 
shown that the length of the sub-tangent is a direct 
measure of the resistance to flow. Complete pres- 
sure-flow relations are thus obtained. These agree 
with those obtained by altering the pressure head 
and measuring flow by a micro-flow meter, but the 
vertical tube method is much more convenient and 
very accurate at low pressures and flows, where 
theoretical interest is greatest: 

Time course of failure of the visual pathway in 
rabbits during anoxia. WERNER K. Noe. and 
Herman I. Curnn (introduced by Harry F. 
Apter). USAF School of Aviation Medicine, 
Randolph Field, Texas. In order to determine the 
factors responsible for the sequence of anoxic 
failure, potentials resulting from illumination of 
the eye and from electrical stimulation of the optic 
herve were recorded from different parts of the 
Visual pathway. Amplitude and timing of these 
tesponses were measured during nitrogen breath- 
Ing. The curves for the decline in responsiveness 
thus obtained reveal, as one factor, the effective- 
hess of a decreased excitability on differently 
organized neuronal systems. Complete irrespon- 
‘iveness at the surface of the striate area to either 
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photic or electrical stimuli was reached after 88 
seconds of nitrogen breathing (blood was oxygen 
free within 30 to 45 seconds). The immediate post- 
synaptic potentials from the geniculate disap- 
peared after 113 seconds. Potentials of the optic 
tract to strong photic stimuli became undetectable 
after 256 seconds and to maximal electrical stimuli 
after 293 seconds. One portion of the b-wave of the: 
electroretinogram decreased simultaneously with 
the optic tract potentials; 25 minutes were re- 
quired until all positive components of the electro- 
retinogram had disappeared. A small negative 
electroretinogram persisted for many hours. All 
figures represent mean values. Intravenous ad- 
ministration of iodoacetate quickly abolished 
retinal excitability during air breathing. Neither 
the anoxic decline of cortical responsiveness nor 
the failure of the optic nerve to direct stimulation 
was hastened. Lethal doses of fluoride did not 
specifically affect retinal excitability immediately 
after injection. However, during subsequent 
anoxia all positivity of the electroretinogram dis- 
appeared more rapidly, while the survival times of 
cortex and optic nerve were not decreased. 

Incorporation of glycine in the tissues of acutely 
starved rats. T. R. Noonan, K. I. Aurman, G. W. 
CasaReEtTT, and K. Satomon (introduced by Wit- 
LIAM F. BALE). Dept. of Radiation Biology, School 
of Medicine and Dentistry, Univ. of Rochester, 
Rochester, N. Y. The effects of acute starvation 
upon the incorporation in tissues of glycine, 
labelled in its alpha-carbon atom with Cu, have 
been studied in the rat. One microcurie of labelled 
glycine (specific activity 1.83 uc/mg.) was injected 
intravenously into normal rats and into rats which 
had been starved for 5 to 7 days; 24 hours after in- 
jection, the animals were killed and tissue samples 
secured for analysis of Cu content. Samples from 
the liver, gastrointestinal tract, kidneys, testes, 
and brain of animals starved for 5 or 7 days showed 
a markedly higher radioactivity per gram than 
corresponding samples from control rats. On a unit 
weight basis, the muscles of starved animals showed 
lower Cy, concentration than control animals, this 
effect being more marked after 7 days of starvation. 
When calculated on the basis of percent of injected 
Cu activity found per total organ, the starved ani- 
mals showed a pattern of decreased incorporation 
in muscular tissue with an unchanged or even in- 
creased incorporation in visceral tissues. 

Time-dose study of biochemical responses of 
rats to x-radiation. N. Nort (by invitation) and 
L. F. Nims. Brookhaven National Laby., Upton, 
L. I., N. Y. A time-dose study of biochemical re- 
sponses of the adrenal-pituitary system in fasted 
rats following whole body x-radiation indicates a 
pattern of changes comparable to that following 
other stresses. Male albino rats were subjected to 
radiation doses of 500 to 2000 r at a rate of 50 R per 
minute and sacrificed at periods of time ranging 
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from 3 to 48 hours following exposure. Analyses of 
tissue constituents show an immediate and pro- 
gressive increase in liver glycogen and no change in 
testis glycogen. There is a simultaneous decrease in 
the adrenal and liver cholesterol but little change 
in the testis cholesterol and a late increase in the 
plasma cholesterol. The adrenals also show an 
initial decrease in ascorbic acid content with a sub- 
sequent return to normal, while little variation 
from the unirradiated controls is seen in pituitary, 
liver or testis ascorbic acid. Thrre are no evident 
effects of radiation on total body, adrenal or pitui- 
tary weights in fasted animals. 

Acclimatization to histotoxic anoxia. Davip W. 
Nortuup and Ross Bet, Jr. (by invitation). 
Dept. of Physiology, School of Medicine, West 
Virginia Univ., Morgantown, W. Va. In order to 
determine whether acclimatization to histotoxic 
anoxia occurs in a manner similar to that seen dur- 
ing anoxic anoxia, the red cell count, reticulocyte 
count, and hemoglobin concentration of the blood 
of three rabbits were followed during the adminis- 
tration of potassium cyanide. Determinations were 
made daily during an 11-day control period and 
then KCN was administered subcutaneously in 
doses ranging from 1.0 to 3.1 mg/kg/day, the dose 
being increased as the animals developed tolerance. 
(Sufficient cyanide was given to produce distress. ) 
The average red cell count of the 3 rabbits rose 
from 4.97 million during the control period to 5.37 
million during the period of cyanide administra- 
tion, significant at the 0.1% level; the hemoglobin 
from 10.95 gm. to 11.92 gm. significant at the 0.1% 
level; the reticulocyte count from 1.0% to 2.3%, 
significant at the 0.1% level. The results indicate 
that the rabbit responds to histotoxic anoxia by in- 
creased activity of the bone marrow. 

Inside the cell. Part I: Enzymes in intracellular 
chemistry (Motion picture). ALEx B. NoviKxorr 
(introduced by F. J. Sicuei). Dept. of Pathology, 
Univ. of Vermont College of Medicine, Burlington, 
Vt. Produced by the United States Army Medical 
Illustration Service, under the supervision of the 
Surgeon General, this film is intended for teaching 
professional medical personnel of the Services and 
civilian medical and university students. It sug- 
gests the importance to medical practice of a knowl- 
edge of enzymes and cell metabolism. After briefly 
sketching the historical development of our knowl- 
edge of enzymes, the film deals in detail with the 
known steps of glucose metabolism, including 
glycolysis, the tricarboxylic acid cylce, hydrogen 
transport via the cytochrome system, and the 
phosphate or energy cycle. It suggests points of con- 
tact of the metabolism of carbohydrates and other 
foodstuffs, and it indicates the relation of vitamins 
and minerals to enzyme structure. Most of the film 
is in color animation. There are also live action 
demonstrations of several sections, photographed 
in the laboratories of the individuals mentioned. 
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J. B. Sumner shows the essential steps in the 
crystallization of urease. Otto Meyerhof demon. 
strates the need of DPN and ATP in glycolysis. 
Severo Ochoa shows the enzymatic decarboxyla. 
tion of oxalosuccinic acid and the oxidation oj 
isocitric acid. Carl F. Cori and Gerty Cori demon. 
strate the in vitro synthesis of glycogen and starch, 
Carl F. Cori and M. E. Krahl show the effect of 
insulin and adrenal hormone on the uptake of 
glucose by diaphragm muscle. Van R. Potter 
demonstrates the low succinic dehydrogenase 
activity of tumor homogenates as compared with 
those of normal organs. 

Response to intravenous injection of small 
quantities of insulin. Joan A. NuEtTzeEu (by invi- 
tation) and Norman S. Oxusen. Dept. of Internal 
Medicine and the Oscar Johnson Inst., Washington 
Univ. School of Medicine and Barnes Hospital, 
St. Louis, Mo. A modified intravenous insulin 
tolerance test, using 75 unit of insulin/kg. body 
weight, was performed in a series of normal, hyper- 
tensive, and other patients. Blood sugar levels were 
determined at 0, 15, 30 and 60 minutes after intr- 
venous injection, by the method of Nelson. The 
data were analyzed on the basis of the percentage 
fall from the fasting level. Certain clinical groups 
were resistant to the action of intravenously ad- 
ministered insulin in that they showed significantly 
less fall in 15 and 30 minutes than did the normil 
group. These groups consisted of patients with 
malignant hypertension, with hypertension and 
severe complications (such as stroke and _ heart 
failure), with advanced neoplastic diseases, liver 
diseases, collagen diseases, and psychosomatic dis- 
orders. Resistance was also found, as expected, it 
active infections and certain endocrine disorders. 
Hypertensive patients having an endocrine 
neurogenic basis and not in a malignant phase wert 
not resistant. 

Blood pressure after nephrectomy. Eni 
OapEN, ELeanore Tripp (by invitation) and 
Greorce Constant (by invitation). Dept. 4 
Physiology, Univ. of Texas Medical Branch, 
Galveston, Texas. Grollman reported occasion 
elevations of blood pressure in rats and dogs after 
unilateral nephrectomy. In the present group of 
well-trained dogs series of measurements welt 
made before and 5 months after removal of the le! 
kidney. The table indicates the average values fo! 
the individual dogs. 


— 





| . 
| BEFORE NEPHRECTOMY AFTER NEPHRECTOMY 


— 


Syst./Diast.| P. rate” 


—— 





P. rate 


iSyst./Diast. 





194/105 100 
188/107 
166/ 80 
167/ 95 
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165/80 115 
168/83 90 
133/60 108 
139/59 95 
165/81 150 
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Blood pressure was computed from records made 
without anesthesia by puncture of the femoral 
artery with the needle connected to a glass spoon 
manometer with optical recording; the pulse 
counts were computed from the same records. It 
is believed that the lowered pulse rates after 
nephrectomy are indications that the dogs were 
better trained. The elevation of both systolic and 
diastolic pressures in each animal considered 
separately was statistically examined and found 
unlikely to be due to chance. That such an oc- 
currance would appear in 5 consecutive animals is 
over-whelmingly likely to be due to something 
other than chance even though the changes are 
small and only two of the dogs showed blood 
pressure levels which might be considered mildly 
hypertensive. 

Treatment and prophylaxis of experimental 
hypertension with amines. E. A. OnLER (by 
invitation), G. E. WAKERLIN and G. A. ALLEs (by 
invitation). Dept. of Physiology, Univ. of Illinois 
College of Medicine, Chicago, Ill. Paredrine HBr 
has been previously reported (Federation Proc. 
7:87, 1948) to be effective therapeutically in ex- 
perimental renal hypertension. Since our last 
report 3 neurogenic (debuffered ) hypertensive dogs 
have been treated with 4 mg/kg of Paredrine orally 
for periods of 3 to 6 months. Two neurogenic dogs 
showed excellent reductions in blood pressure; 
one, a good response. Of 5 dogs treated prophylac- 
tically with 4 mg/kg of Paredrine orally daily for 
periods of 3 to 6 months, all showed a rise in blood 
pressure following bilateral renal artery constric- 
tion. Two animals exhibited rises of 55 mm. Hg; 
one dog developed malignant hypertension and 
died, and the remaining 2 showed rises of 20 mm. 
Hg or more. The following compounds, closely 
related chemically to Paredrine, have failed thus 
far to exhibit any antihypertensive activity: 
2amino-1-cyclohexylpropane, levoamphetamine, 
ephedrine, hydroxy-tyramine, hydroxy-paredrine, 
and dl-l-parahydroxyphenyl-3-aminobutane. Ty- 
tamine in a dosage of 2 mg/kg IM daily pro- 
duced a modest fall in the blood pressure of 1 
tenal hypertensive animal. Of 3 renal hypertensive 
dogs treated with Paredrinol (dl-l-parahydroxy- 
phenyl-2-methyl-aminopropane) in a 4 mg/kg dose 
rally only one showed a reduction in blood pres- 
sure. Tuamine (2-aminoheptane) at a dosage level 
of 4 mg/kg IM has proved ineffective in 2 hyper- 
ensive animals. ' 

Diuretic response of normal and edematous 
logs to intravenous administration of succinate 
and fumarate sodium salts. Ex1zaBeTH O’LEaRY 
by invitation) and Samuet A. Corson. Dept. 
u Physiology, School of Medicine, Howard Univ., 
Washington, D. C. Hypertonic solutions (1.4m) 
f disodium succinate and fumarate salts were 
\iministered intravenously to trained unanesthe- 

ed dogs by means of a constant infusion pump 


AMERICAN PHYSIOLOGICAL SOCIETY 


121 


at the rate of 2.5 ml/min., injecting a total dose 
of 10 ml/kg. of body weight. Such an infusion in- 
creased the rate of urine flow from an average 
control value of 0.4 ml/min. to an average value of 
4,2 ml/min. for a period of about 300 minutes. The 
net quantity of fluid lost by the animals as a result 
of the administration of these salts (after sub- 
tracting the quantity of fluid injected and the 
quantity of urine that would normally have been 
excreted) was on the average 67 ml/kg. body 
weight. Administration of these salts to dogs with 
experimental hypoproteinemic edema (produced 
by a combination of massive plasmaphereses and 
a low protein diet) led to a net average increase in 
urine output of 76 ml/kg. body weight. We must 
therefore conclude that the diuretic responses of 
dogs with hypoproteinemic edema to the intra- 
venous injection of succinate and fumarate salts 
are of the same order of magnitude as (or possibly 
greater than) those of normal animals. 

Graphic measurement of arterial pressure in 
the intact rat. F. Otmsreap and O. GLASSER 
(introduced by A. C. Corcoran). Research 
Division of the Cleveland Clinic Foundation and 
the Bunts Institute, Cleveland, Ohio. The method 
previously described (Federation Proc. 7:88, 


1948) for measurement of systolic pressure from 
the foot pulse of rats had been modified for greater 
accuracy and convenience. A light weight pickup 


has been developed which consists of 2 minature 
coils separated by a small layer of sponge rubber. 
This device is readily attached to the front or hind 
foot of the rat and substitutes for the strain gauge 
previously employed. A frequency discrimination 
circuit is used to transfer the pulse into electrical 
change. For greater compactness and accuracy in 
recording cuff pressure, a Selsyn generator and 
motor are used. The generator is driven by a large 
metal bellow. The motor is mounted in the Brush 
ink oscillograph and drives a recording pen. 
Seventy-five simultaneous optical recordings were 
made of carotid pressure by a Hamilton mano- 
meter and of foot systolic pressure as indicated 
from the foot pulse. The mean deviation of in- 
dicated pressure in the hind foot from that in the 
carotid artery was —5.4 mm. Hg. Variation around 
this mean was + 3.5mm. Hg. These measurements 
were made over a range of systolic pressure from 
52 to 170 mm. Hg. 

Effect of Intrapulmonic and _ intrathoracic 
pressure variations on left atrial pressure. D. F. 
OppyYKE and G. A. BrecHerR (by invitation). 
Dept. of Physiology, Western Reserve Univ. Medical 
School, Cleveland, Ohio. Mechanical factors of 
extra-cardiac origin which exert pressure on the 
heart chambers become of great importance in 
determining pressure-flow gradients in the presence 
of intra-cardiac shunts. If these extraneous forces 
do not affect all cavities equally it is possible that 
their effect may be directly opposite to that 
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desirable for physiologic compensation. Experi- 
ments have been undertaken to assess the effects 
of two of these factors, intrapulmonic and in- 
trathoracic pressure, on left atrial pressure, since 
the pressure variations in this heart chamber have 
been so little studied. 

Positive pressure inflation of the lungs in an 
open chest dog results in an increase of both right 
and left atrial pressure with a decrease in aortic 
pressure. This effect is intensified by maintenance 
of the lungs in the inspiratory position for a few 
seconds. Right pressure increases considerably 
more than left. Ventral traction on the peri- 
cardium, lung roots, aorta, and other thoracic 
structures does not reproduce this effect. Experi- 
ments dealing with the effect of intrathoracic 
pressure changes and with the effects of positive 
pressure breathing on left atrial pressure in the 
closed chest dog are described and the results 
presented. 

Diuretic effect of adrenal cortical hormones in 
mildly hydrated and dehydrated animals. C. M. 
OsporN and W. J. EversoLte (introduced by 
Rosert Gaunt). Dept. of Zoology, Syracuse Univ., 
Syracuse, N. Y. Experiments were made to de- 
termine the conditions under which the diuretic 
action of adrenal cortical hormones could be demon- 
strated in intact rats. In previous experiments 
with water given ad lib, desoxycorticosterone 
acetate (DCA) caused a diabetes insipidus-like 
state (Selye and Bassett); this condition was 
intensified by addition of salt to the diet (Corey 
and Britton; Ragan et al. Richter). When large 
multiple doses of water were force-fed, both DCA 
and cortical extract enhanced markedly the 
diuretic rate and prevented water intoxication 
(Gaunt). The possibility exists that such effects 
are manifested only in the presence of high water 
loads induced either indirectly by salt retention or 
directly by water administration. Forty-eight 
fasted male rats were given a single hydrating dose 
of water by stomach tube (4 ml/100 cm.? of body 
surface; average dose = 12 ml.). One group re- 
ceived 5 mg. DCA one-half hour before water was 
given; 90 minutes later they had excreted 11% 
more urine than controls, a result similar to that 
following chronic DCA treatment (Selye and 
Bassett). With same water dosage, another group 
received 4 ml. of Upjohn’s adrenal cortical extract 
(alcohol removed), force-fed as a portion of the 
water dose. These animals excreted 31% more 
urine than saline-treated controls. Forty-eight 
rats were deprived of food and water for 20 hours. 
Beginning at the 13th hour, part of the animals 
were given DCA at intervals until dosage totaled 
4 mg. and others received a total dosage of 4 ml. 
of cortical extract. With such dehydration and 
acute treatment, DCA had no effect on urine 
volume, but the cortical extract doubled urine 
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output. It appears, therefore, that the diuretic 
action of DCA may be somewhat dependent on 
water load, while cortical extract enhances diuresis 
under all observed conditions of water balance, 

Application of Gray’s theory of respiratory 
control to the hyperpnea produced by ‘passive’ 
exercise. ARTHUR B. Oris. Dept. of Physiology and 
Vital Economics, Univ. of Rochester School of 
Medicine and Dentistry, Rochester, N. Y. Move- 
ments of the limbs produced by external forces 
cause an increase in the minute volume of ventila. 
tion as, has been observed by several previous 
investigators. Such movements, however, are not 
entirely passive but produce an increased oxygen 
consumption. Continuous measurements of the 
alveolar gas tensions make possible the estimation 
of the ventilatory stimulus due to the limb move- 
ments per se by application of Gray’s multiple 
factor theory. Such calculations show that the 
stimulus from such movements is enough to 
produce a ventilation increment 100% to 150% 
of the resting ventilation. 

Anemia producing properties of hexahomo- 
serine and the antagonizing effect of lysine. 
Epovarp Pac& and R. Ginaras (by invitation). 
Depts. of Nutrition and Biochemistry, Medical 
School, Laval Univ., Quebec, Canada. Hexahomo- 
serine (a-amino-e-hydroxycaproic acid) produces 
anemia and inhibits growth in the rat. It also causes 
a considerable rise in blood plasma amino nitrogen. 
Simultaneous lysine supplementation prevents the 
anemia, improves partially the growth rate but has 
no effect on the plasma amino nitrogen. These 
observations were made on rats receiving either a 
complete basal ration or one containing no lysine. 
Amino-adipic acid, a biological derivative of lysine, 
antagonizes neither hexahomoserine, nor lysine. 
Liver concentrates and folic acid are ineffective 
in the prevention of the anemia caused by 
hexahomoserine. 

Mechanisms of the vascular action of tetra- 
ethylammonium chloride. Irvine H. Page, 
Ratew Prince (by invitation) and Joun J. 
REINHARD, JR. (by invitation). Research Division 
and Bunts Institute of the Cleveland Clinic Founda- 
tion, Cleveland, Ohio. Acheson, Moe, Lyons and 
Hoobler introduced tetraethylammonium chloride 
as a means of blocking autonomic ganglionic trans- 
mission to measure autonomic activity. Although 
we were unable to show a significant difference i 
response to TEA after renal hypertension de- 
veloped, individual responses were so variable 
that blockade of ganglionic transmission probably 
was not the only action of TEA. Ninety-fou 
normal dogs showed widely variant responses. 
Occasional ‘normal’ animals showed a rise in blood 
pressure rather than the more usual short rise 
followed by a fall. On repeating the doses, the 
responses became progressively less depressor and, 
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finally, pressor. Destruction of the spinal cord from 
C; caudad caused invariably a pressor response to 
every injection, and inactivation of the carotid 
sinus mechanism either did not change the response 
or somewhat augmented it. In 2 patients with 
severe central nervous system lesions pressor 
responses were observed with the initial dose. 
Bilateral nephrectomy done 2 days before testing 
usually accentuated the pressor component while 
bilateral adrenalectomy very moderately reduced 
it. Hepatectomy greatly increased the depressor 
action. TEA caused little or no rise in pressure 
after hepatectomy, hepatectomy-nephrectomy- 
adrenalectomy, or in animals with spinal cord de- 
stroyed, carotid sinus mechanism inactivated, 
kidneys and liver removed. The pressor response 
was abolished by prior administration of Diben- 
amine and Priscol sufficient to reduce or abolish the 
action of arterenol and reverse adrenalin.The 
response to TEA appears to be composed of 2 
components: one dependent on blockade of auto- 
nomic ganglionic transmission; the other, de- 
pendent probably on liberation of an arterenol-like 
substance. 

Observations on pulmonary lymph flow and 
edema. RoBERT PAINE (by invitation), FRANK A. 
Howarp (by invitation), Harvey R. BurcHer (by 
invitation) and JoHn R. Smitu. Cardiovascular Di- 
vision, Dept. of Medicine, Washington Univ. School 
of Medicine, St. Louis, Mo. Lymph flow from the 
lungs of dogs has been studied. Using Drinker’s 
method, the pulmonary lymphatics were isolated, 
and intact, or open thorax preparations under posi- 
tive pressure respiration, were made. The lung 
lymph was measured by cannalation or by catch- 
ing the fluid on weighed pledgets. Obstruction of the 
pulmonary veins producing moderate elevation of 
venous tension and pulmonary congestion showed 
no effect on the rate of lymph flow. However, maxi- 
mal pulmonary venous congestion results in in- 
creased lung lymph (Drinker). The reduction of 
plasma proteins to 2.5 gm. % or less by plasma- 
phoresis, and by the administration of Locke’s 
solution, caused a marked increase in lung lymph 
fow. Furthermore, when pulmonary lymphatic 
drainage was curtailed by obstruction of the su- 
perior vena cava, a rise in lung lymphatic pressure 
occurred as noted by direct manometry of the 
lymphatic system. However pulmonary edema was 
hot observed following any of these procedures. 
When lymphatic outflow was obstructed, the criti- 
tal diminution of plasma proteins produced gross 
pulmonary edema. The effects of increased hydro- 
static pressure and decreased osmotic pressure in- 
dicate the operation of Starling’s hypothesis in 
the lung. The curtailment of lymph outflow due 
to peripheral venous hypertension from heart fail- 
ure, in conjunction with pulmonary congestion or 
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hypoproteinemia, may be important in the pre- 
cipitation of pulmonary edema. 

Variability and reliability of cardiac index esti- 
mations with the high-frequency, undamped bal- 
listocardiograph. Rosert M. Paine (by invitation) 
and Naruan W. Suocx. Section on Cardiovascular 
Diseases and Gerontology, National Heart Inst., 
Bethesda, Maryland, and the Baltimore City Hos- 
pitals, Baltimore, Maryland. The ballistocardi- 
ograph used was horizontal, undamped, and had a 
natural frequency of 12.6 cycles/sec. when loaded 
with 150 lbs. The calibration was such that a force 
of 280 gm. applied to the bed caused a displacement 
of 1 centimeter on the photographic paper record. 
The largest and smallest complexes in each of 2 
representative respiratory cycles of each tracing 
were selected independently by 2 observers and the 
average areas (mm.—sec.) under the I-waves and 
J-waves were inserted into Tanner’s formula: 
stroke volume in cc. per minute = +/21 + J /C. 


C represented the duration of a cardiac cycle 
in seconds. Cardiac index (L/min/M.?) was esti- 
mated in the basal state, after a standard meal, at 
hourly intervals throughout a day of ordinary ac- 
tivity, and at 5-minute intervals, through a 40- 
minute period while resting supine. Ten young 
male hospital inpatients without cardiovascular 
disease and 10 young male laboratory personnel 
served as subjects. The entire routine was repeated 
on the inpatients the following day. A significant 
elevation of mean cardiac index (12%) occurred 
within 3 hour after eating which lasted 3} hours. 
There was no difference between inpatients and 
laboratory personnel, in either the basal state or 
following ordinary activity, and there was no 
change through forty minutes of rest; similar re- 
sults were obtained on the second day. The reliabil- 
ity of the cardiac index was high and variation in 
any case determination depended largely on the 
complexes chosen. No significant advantage was ob- 
tained by increasing the number of complexes 
measured or the number of observers. 

Adrenal cortical hormone levels in blood follow- 
ing ‘alarming stimuli.’ K. E. Pascuxis, A. Can- 
TAROW and D. Boy.e. Jefferson Medical College, 
Philadelphia, Penna. The reaction of the adrenal 
cortex to ‘alarming stimuli’ was studied by assay 
of adrenal cortical hormone in peripheral arterial 
blood of dogs. Hormone levels were determined in 
plasma by the mouse liver glycogen method of 
Venning. It had been shown previously (Fed. Proc. 
7:90, 1948) that levels in the arterial blood rise fol- 
lowing the injection of ACTH or of adrenalin. A 
rise of cortical hormone in arterial plasma occurred 
within the first hour after subcutaneous injection 
of formalin. A surgical procedure, exposure of the 
adrenal gland under anesthesia, resulted in higher 
levels of cortical hormone in the adrenal vein blood 
than had been previously obtained in the unanes- 
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thetized, trained dog (London cannula.) Insulin 
injection was followed by an increase in cortical 
hormone, suggesting the participation of adrenal 
cortical hormone in counteracting insulin-induced 
hypoglycemia. Attempts to determine whether the 
effects of these stimuli were mediated by epineph- 
rine (according to the theory of Long) led to an in- 
vestigation of the action of Debenamine in this con- 
nection. Injection of Dibenamine itself was found 
to be an ‘alarming stimulus’, leading to an increase 
in blood levels of cortical hormone. The effect of 
sympathetic blockade by Dibenamine upon the 
response to formalin and insulin was studied. 

Influence of a conditioning injection of estrogen 
on the hematologic and organ weight response to 
X-irradiation. Harvey M. Patr, MARGUERITE N. 
Swirt (by invitation), Ropert L. SrravuBeE (by in- 
vitation), Era B. Tyree (by invitation) and 
Dovetas E. Smitu. Biology Division, Argonne 
National Lab., Chicago, Ill. Estradiol benzoate 
(0.166 mg. I.M. in a single injection 5 to 15 days be- 
fore exposure) greatly enhances resistance of mice 
to total body-X-irradiation. Progesterone and tes- 
tosterone are ineffectual. To elucidate this phenom- 
ena we have studied the effect of estradiol on organ 
weights, blood count, and microscopic anatomy in 
control and irradiated mice. Estrogen increases 
adrenal weight by 35-40% 4 days after injection and 
accelerates thymic involution but has no appreci- 
able effect on weight of spleen, inguinal nodes or 
kidney. Leukopenia with maximal depression 
around 10-14 days after injection has also been ob- 
served. Decreases are noted in lymphocytes and 
heterophils. Little change is seen in erythrocytes. 
Significantly, the maximal estrogenic protective 
effect is observed when mice are irradiated during 
their leukopenic period. Estrogen injection at the 
time of irradiation or 25 to 35 days before exposure 
does not protect. Radiation induced involution of 
spleen, thymus and inguinal nodes is not altered by 
estradiol. However, the increase in adrenal weight 
is somewhat greater in these animals. Leucocytes 
are decreased equally in both estrogen and control 
(sesame oil injected) irradiated animals, although 
maximal depression and recovery occur somewhat 
earlier in the former. Erythrocyte count of irradi- 
ated controls is decreased by 45% at 11 and 14 days 
after exposure. Estrogen treated animals manifest 
a smaller decrease in red count (25%) 7 days after 
irradiation and normal levels at 11 and 14 days. 
The possibility that the protective action of estro- 
gens is mediated by the adrenals is being investi- 
gated. 

Oxygen consumption and water balance in the 
X-irradiated frog. Harvey M. Patr, MARGUERITE 
N. Swirr (by invitation) and Exits B. Tyree (by 
invitation). Biology Division, Argonne National 
Lab., Chicago, Ill. As part of a study of the 
radiation response of frogs and of factors contribut- 
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ing to their radiosensitivity, we have investigated: 
1) oxygen consumption after X-irradiation ; and 2) 
rate of water uptake in dehydrated irradiated frogs, 
Oxygen consumed by individual unfed Autumn 
frogs, sedated with nembutal, was measured volu- 
metrically at atmospheric pressure and 23°C. Re- 
sults of a pilot study in which determinations were 
made during a control period of several days and at 
frequent intervals after X-irradiation with 3000 kz 
(completely lethal, mean survival time 26 days), 
suggest a slight early decrease in oxygen consump- 
tion with maximal depression (34%) 15 days after 
exposure. This is followed by return to control 
levels (0.086 + .002 cc/gm/hr.) around 25 days af- 
ter irradiation. Although there is evidence that 
ionizing radiation accelerates catabolism in man- 
mals, especially terminally, we failed to observe 
any increase in oxygen consumption in these frogs. 
Body weight of unfed irradiated frogs also did not 
change appreciably. Frogs kept in dry individual 
containers at 23°C. for 3 days lose 35-40% of their 
water. After irradiation with 3000 r and immediate 
return to water, such partially dehydrated irradi- 
ated frogs regain water at the same rate as non- 
irradiated dehydrated controls. In both groups, re- 
covery is essentially complete by 4 hours. There is 
no change in water content of non-dehydrated ir- 
radiated frogs over this period. Experiments are in 
progress to evaluate the influence of water content 
at the time of exposure on radiosensitivity in the 
frog. 

Effect of urine extracts from hypophysectomized 
dogs on gastric secretion. T. L. Parrerson, J. 
Kavu.Bersz, D. J. SANDWEiIss and H. C. Sa.t- 
STEIN (by invitation). Depts. of Physiology and 
Surgery, Wayne Univ. College of Medicine and 
Harper Hospital, Detroit, Mich. In continuation of 
our earlier studies related to the influence on gastric 
secretion of urine extracts from dogs deprived of 
their pituitary gland, new series of experiments 
were made with extracts prepared from dogs hypo- 
physectomized by transtemporal methods. The 
effect of the extracts were tested on several dogs 
either with gastric fistula or with Heidenhain 
pouch by the double-histamine technique. In 21 
experiments (series A) the extract was adminis- 
tered during the second period of the double- 
histamine test, and in 25 experiments (series B) 
during the first period. Extracts from the urine of 
hypophysectomized dogs did not exhibit a prompt 
inhibitory effect which is characteristic for ur 
gastrone prepared from normal urine. In relatively 
small doses (1 mg.) hypophysectomized extracts 
produced as an immediate effect an increase iM 
secretory response to histamine which is statisti- 
cally significant in both animal series. No signifi 
cant delayed effect on secretion could be detected. 
In larger doses (3 mg. or more) there was no signif- 
cant immediate effect on secretory response t 
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histamine, although in some dogs varied degrees of 
stimulation or inhibition were observed. However, 
statistically significant evidence of a strong delayed 
inhibition lasting more than 9 hours is revealed. 
Therefore, it appears that urine extracts prepared 
from hypophysectomized dogs contain both stimu- 
latory and inhibitory agents. The stimulatory effect 
is prompt and more noticeable in small doses. The 
inhibitory effect is more evident in larger doses of 
the extract. In contrast to that of typical uro- 
gastrone, inhibition develops slowly and lasts 
longer than 9 hours. 

Manifestations of potassium intoxication in the 
dog heart-lung preparation. Francis .E. PAYNE 
(by invitation), Lestre L. Bennett, SANDOR G. 
BURSTEIN (by invitation), and James Hopper, Jr. 
(by invitation). Divisions of Physiology and Medi- 
cine, Univ. of California, Berkeley and San Fran- 
cisco, Calif. Heart-lung preparations were arranged 
for the continuous recording of right auricular pres- 
sure, aortic pressure, ventricular volume, and left 
ventricular output minus the coronary flow. Uni- 
volar electrocardiographic tracings were taken di- 
rectly from the anterior surface of the left ventricle 
using a wick electrode. The plasma potassium con- 
centration was elevated by the addition of isotanic 
KCL and the plasma level was determined by the 
use of a flame photometer. Eight heart-lung prepa- 
tations were studied. The venous return and 
peripheral resistance were not altered during an 
experiment. It was found that the major mechani- 
cal phenomena of potassium intoxication did not 
‘ppear until a plasma level of approximately 
imEq/]. was reached. While approaching this level 
of potassium concentration only minimal increases 
in ventricular volume and minimal decreases in 
cardiac rate and output were observed. During this 
period of increasing potassium concentration there 
were progressive electrocardiographic changes 
which consisted of decreased amplitude of P waves 
ind QRS complexes, depression of the S-T seg- 
eats, prolongation of the P-R intervals, and in- 
creased amplitude of the T waves. When potassium 
evels of approximately 7mEq/I. were reached the 
following marked changes of abrupt onset occurred : 
intrease in right auricular pressure, ventricular 
volume, and aortic pulse pressure (reflecting the 
increased stroke output due to the slow rate) ; and 
lecrease in cardiac output and heart rate (the re- 
sult of auricular standstill). The most striking asso- 
“ated electrocardiographic changes were the dis- 
‘ppearance of the P waves, further displacement of 
the S-T segments and still higher T waves. 

Hepato-renal factors in circulatory homeostasis. 

XV. Low protein diets and renal VEM formation. 
Mary ANN Payne (by invitation) and EpHraIm 

torr. Dept. of Medicine, Cornell Univ. Medical 

ollege and The New York Hospital, New York 

‘ly. Previous studies from this laboratory demon- 
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strated the importance of the renal vasoexcitor, 
VIM, for compensatory peripheral vascular reac- 
tions to hemorrhagic and traumatic shock; in its 
absence, these compensatory reactions failed to 
occur. Under certain conditions the renal capacity 
to form VIEM was abolished; e.g., anoxia (2 hours 
for rat, 4 for dog kidney), adrenal insufficiency and 
nutritional cirrhosis (rats, on 10% protein diets for 
4 months). The present study deals with the acute 
effects, in rats, of fasting and a lower protein diet 
(5% casein) on the renal capacity to form VEM, as 
measured by anaerobic incubation of kidney slices 
in vitro. Adequate vitamin supplements were sup- 
plied throughout. Fasting rats sustained a signifi- 
cant reduction in the capacity to form VEM by the 
4th, and a total loss by the 6th day of the fast. 
Those receiving the 5% casein diet showed appreci- 
able reductions in VEM formation by the 8th, and 
complete abolition from the 12th through the 39th 
day, when the experiment was terminated. Desoxy- 
corticosterone acetate, which restores VEM forma- 
tion to kidneys of adrenalectomized rats, failed to 
prevent this defect, when given from day 1 to 14, or 
to correct it, when given from day 14 to 39 of the 
low protein regime. This VEM defect was not asso- 
ciated with significant reductions in renal oxygen 
consumption. It is suggested that, in addition to 
the adrenal cortical hormones and an aerobic en- 
vironment, an adequate protein intake is essential 
for the integrity of the renal mechanism for form- 
ing VEM. 

Studies on the fat-mobilizing hormone of the 
anterior pituitary gland. Richarp W. Payne (in- 
troduced by E. B. Astwoop). Joseph H. Pratt Di- 
agnostic Hospital, and Dept. of Medicine, Tufts 
Medical School, Boston, Mass. The fat-mobilizing 
effect of various anterior pituitary preparations 
was assayed by fat deposition in the livers of fasted 
mice by the method of Campbell (Endocrinology 
23 : 692, 1938). Increasing doses induced a progres- 
sive increase in the liver fat from control values of 
4.5 to 6.0% to maximal values of 12.0 to 14.0%. 
Higher doses caused a submaximal response. Some 
activity was found to be present in all anterior 
pituitary preparations tested (whole beef anterior 
pituitary and pork and sheep pituitary powders, 
Armour and Parke-Davis thyratrophic hormone, 
Armour’s adrenocorticotrophic hormone, Armour’s 
growth hormone, and Searle’s anterior pituitary 
gonadotrophic hormone ). Posterior pituitary prepa- 
rations showed no fat-mobilizing properties. Puri- 
fied adrenocorticotrophic and thyrotrophic hor- 
mones were the most active on a weight basis. 
Purified growth hormone and gonadotrophic hor- 
mones showed little activity as compared to other 
purified preparations. One week after adrenalec- 
tomy, the test animals exhibited no fat-mobiliza- 
tion in response to any anterior pituitary 
preparation. Thyroidectomy or depression of thy- 
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roid function with propylthiouracil did not inhibit 
the effect. Single injections in oil of progesterone 
(10 mg.), testosterone (25 mg.), desoxycorticos- 
terone acetate (5 mg.), and stilbestrol (5 mg.) had 
no effect. One cc. of aqueous adrenal cortical ex- 
tract produced no significant fat-mobilizing effect. 

Comparison of a volumetric respirometer with 
the Warburg method in measurement of brain res- 
piration. C. N. Petss and R. WENNESLAND (intro- 
duced by J. Fietp). O.N.R. Arctic Research Laby., 
Point Barrow, Alaska, and Dept. of Physiology, 
Stanford Univ., Stanford, Calif. Six aliquants (each 
about 25 mg. wet weight) of rat cerebral cortex 
slices were prepared from the brains of each of 8 
adult albino rats. The moist cold box technique was 
used (Field, Methods in Medical Research, 1948). 
Oxygen uptake was measured on 3 aliquants by the 
Warburg method and on the other 3 by means of 
volumetric respirometers (see abstract by Wennes- 
land). Thus 48 Warburg runs were made and 47 
volumetric (one sample lost). The liquid phase was 
Krebs Ringer’s phosphate containing 0.011m glu- 
cose and 0.01m bicarbonate. Gas phase oxygen. 
Temperature 37.5 + 0.01°C. Initial pu 7.4. Final 
pu 7.4 to 7.5. The mean Qo, s were 14.12 and 14.08 
for the Warburg and volumetric methods respec- 
tively. The corresponding standard errors were 
+0.169 and +0.171. Statistical analysis showed that 
the two series did not differ significantly either in 
respect of the means (Student’s ‘t’ test) or of the 
variability (Fisher’s ‘F’ test). 

Blood gas content of dogs during immersion hy- 
pothermia. K. E. Penrop and Fe.ix R. Rosen- 
HAIN (by invitation). Dept. of Physiolegy, Boston 
Univ. School of Medicine, Boston, Mass. Simul- 
taneously drawn samples of arterial blood from 
the carotid artery and mixed venous blood from 
the right ventricle were handled anaerobically and 
analyzed for O2 and CO2 content. Samples were 
drawn before immersion in an iced bath and at rec- 
tal temperatures of 30°, 25° and 20°C. while breath- 
ing air ; and before immersion, at 35°, 30° and 25°C. 
in a second series breathing 100% Ob». All dogs were 
lightly anesthetized with sodium pentothal. He- 
matocrit determinations were made on each blood 
sample. In 2 of 9 dogs breathing air a mounting ar- 
terial COz, evidence of approaching respiratory in- 
adequacy, appeared above 25°C. rectal tempera- 
ture. In 4 it was between 25° and 20° and in the 
other 3 below 20°C. Beginning circulatory inade- 
quacy was not yet evident at 20°C. rectal tempera- 
ture in 7 of 9 dogs. In one it occurred between 25° 
and 20° and in one failure was progressive during 
the entire period of immersion. In 5 of 8 dogs sur- 
viving to below 20°C. the venous O2 content at 20° 
was equal to or greater than pre-immersion levels. 
Hematocrits showed a 20% increase during hypo- 
thermia which is partially accounted for by pento- 
thal depression of the control value. When breath- 
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ing 100% O» throughout the hypothermic period 4 
of 9 dogs showed some respiratory failure above 
25°C. In nearly every case respiration was de. 
pressed throughout, as reflected in a high arterial 
CO, content. Circulatory impairment was evident 
in only 1 dog at 25°C. The venous O: content was 
higher at 25°C. in 7 of the 9 dogs than it was before 
immersion. 

Cooling as a stimulus to certain smooth muscles, 
JoHN F. Perkins, Jr. and CHar.LEs H. Nicuotas 
(introduced by R. W. Grerarp). Dept. of Physiol- 
ogy, Univ. of Chicago, Chicago, Ill. Cooling alone 
causes contraction of the retractor penis muscle 
of the dog (De Zilwa, J. Physiol. 27 : 200, 1901), of 
the cat’s nictitating membrane (Perkins and Li, 
Fed. Proc. 7: 1948) and apparently also of the 
smooth muscle of the arteriovenous anastomoses of 
the skin (Perkins et al., Am. J. Physiol. in press). 
Further studies were made on the dog’s retractor 
penis, which was placed in Tyrode’s solution ina 
jacketted bath. Temperature was measured bya 
thermistor in’ contact with the muscle. Provision 
was made to cool the muscle gradually, or rapidly, 
from 36°C. down to as low as 0°C. Cooling alone acts 
as a stimulus, producing as quick a contraction as 
that caused by epinephrine. Rapid cooling is a more 
effective stimulus than gradual. When degrees of 
rapid cooling (abcissae) were plotted against 
heights of contraction, an S-shaped curve resulted, 
with a maximum at 24° of rapid cooling (cooling 
from 36 to 12°C.). Lowering the pH to near 7 causes 
a gradual, marked contraction, on which the effect 
of cold can be superimposed. The separate effects 
of epinephrine and of cooling are additive when 
tested together. After Dibenamine the muscle 
lengthens with epinephrine but still shortens with 
cold. With both together, the effects tend to cance 
(algebraic addition). Thus, cold apparently acts 
on a different excitatory system than epinephrine, 
or else it acts directly on the contractile system. 
Against a direct action is the failure of rabbit in- 
testine, uterus, aorta, and iris to contract whel 
cooled. 

Effect of estrogen and relaxin on the connective 
tissue of the pubic symphysis. E. Pert (by invits- 
tion) and H. R. Catcupoue. Dept. of Pathologi, 
College of Medicine, Univ. of Illinois, Chicago, Il 
Female guinea pigs castrated for 1 month welt 
treated daily for 4-5 days with 1.0 ug estradiol, thet 
given an injection of pregnant rabbit serum 0 
taining relaxin. Following relaxation (6-8 hou's 
each of one group of animals received intravenously 
4.0 ml 1.25% Evans blue (intravital) dye, and 
killed 10 minutes later. The symphysis was fro! 
in liquid air and frozen-dried in vacuo. The drie 
block was embedded in paraffin and sectioned at 1) 
mu. Uninjected controls and animals receivilé 
estrogen only were similarly studied. In anothet 
group, symphyses of control, estrogen treated 4 
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estrogen-relaxin treated animals were frozen-dried, 
embedded as above, sectioned at 5-10 my and 
stained for glycoproteins by the McManus-Hotch- 
kiss periodic acid-leucofuchsin reagent. Connective 
tissue between the symphyseal cartilages is un- 
stained by Evans blue in control, and virtually un- 
stained in estrogen treated, animals; in the anterior 
and posterior notches bordering the symphysis, 
estrogen treated animals show slight staining. Fol- 
lowing relaxin the connective tissue of the joint 
proper stains more or less blue in all cases and that 
of the notches stains very markedly. The glycopro- 
tein material of the symphysis, which stains with 
periodic acid-leucofuchsin reagent, was found to 
become more soluble in aqueous solvents following 
relaxin. The interpretation is made that relaxin 
induces breakdown (depolymerization) of the 
glycoproteins of the symphyseal region, which pro- 
vides the physical basis for relaxation; these com- 
ponents become more water soluble and are able to 
bind Evans blue. 

Mixing time of Brilliant Vital Red injected into 
dogs. RAYMOND W. PiIcKERING (by invitation) and 
Pur Dow. Dept. of Physiology, Univ. of Georgia 
School of Medicine, Augusta, Ga. The mixing time 
of intravascular dyes injected into normal animals 
has long been controversial. Its prolongation: in 
circulatory collapse has been recognized but not 
so far as we have found) quantitatively measured. 
An opportunity to obtain estimates of both was 
presented in the course of efforts to follow fluid 
shifts during serial hemorrhages in dogs (currently 
reported by Remington). Following a rapid jugular 
injection of Brilliant Vital Red, samples at fre- 
quent intervals were drawn simultaneously from a 
emoral artery and the corresponding vein. Under 

ontrol conditions, arterial dye concentrations de- 

lined and venous concentrations rose, the two be- 
oming acceptably identical after four minutes. 

iter an estimated 35% hemorrhage (7 steps, 1 
hour) the results were highly variable. In one type 

he concentration curves were like controls in form 
but greatly prolonged, their slow approximation 
permitting an estimate of dilution volume only 

{ter 20 to 30 minutes. In another type both arterial 

td venous concentrations continued to rise for 30 

tinutes, suggesting sequestration elsewhere and 

low mixing of a large fraction of the injected dye. 
hen supplementary samples from the non-in- 
ected jugular were added to the series they coin- 
ided with the arterial curve and would thus have 
ven false assurance of mixing had they been the 
ly ones available for comparison. The results em- 
hasize the hazardous aspect of estimating com- 
leteness of mixing from a series of samples from 
ly single vessel. They supplement and extend the 
tevious observations of the Gregersen group and 
{ Phillips. 
Potent pressor action of an extract of a phaeo- 
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chromocytoma after adrenolytic doses of Dibena- 
mine. D. M. Pircarrn (by invitation) and W. B. 
Youmans. Dept. of Physiology, Univ. of Oregon 
Medical School, Portland, Ore. A 13-year-old boy 
with severe and relatively sustained arterial hyper- 
tension was given Dibenamine, and the blood pres- 
sure decreased rapidly to the normal range with the 
patient remaining in the supine position. Follow- 
ing surgical removal of the left adrenal gland, which 
contained a phaeochromocytoma, his hypertension 
was relieved. An aqueous extract of the phaeochro- 
mocytoma was prepared 2 hours after removal, and 
effects of the extract upon the blood pressure of 
dogs under pentobarbital sodium were determined 
before and after Dibenamine. The extract had a 
very potent pressor action which was not blocked 
by full adrenolytic doses of Dibenamine. The 
pressor substance was present in slightly dimin- 
ished amount in the refrigerated phaeochromocy- 
toma 24 hours later, and a relatively small amount 
was detected after 5 days. Extracts of the thin 
layer of cortex, which could not be cleanly sepa- 
rated from the phaeochromocytoma, had much less 
pressor potency than extracts from the central por- 
tion of the tumor. Aqueous extracts of fresh normal 
dog and beef adrenal medulla, like epinephrine, had 
pressor action before Dibenamine and depressor 
action after Dibenamine. Aqueous extracts of dog 
and beef adrenal cortex produced either a slight fall 
in blood pressure or no response following Dibena- 
mine. Persistence of the major part of the pressor 
action of the extract of the phaeochromocytoma 
after Dibenamine indicates the presence in the 
tumor of a considerable amount of a pressor sub- 
stance other than epinephrine. 

Filtration rate and sodium and water excretion 
following mercurial diuretics. Roperr F. Pirrs 
and JouHn J. Duaaan (by invitation). Dept. of 
Physiology, Syracuse Univ. College of Medicine, 
Syracuse, N. Y. The rate of elimination of sodium 
and water by the normal human subject following 
the intravenous administration of 2 cc. of mercu- 
hydrin is determined in part by the glomerular 
filtration rate. Two subjects hydrated with 500 
cc. of water per os prior to the start of the experi- 
ment showed evidence of mild to severe peripheral 
circulatory failure from 1.5 to 2.5 hrs. following 
the mercurial. Glomerular filtration rate was de- 
pressed during the period of circulatory collapse, as 
was the rate of excretion of sodium and water. When 
the subjects were hydrated by the infusion of 
saline at 10 to 15 cc. per min. for 2 hr. prior to the 
start and throughout the course of the experiment, 
glomerular filtration was maintained at a normal or 
elevated rate for the subsequent 5-hr. period of ob- 
servation. The quantities of salt and water elimi- 
nated in the latter experiments far exceeded those 
of the preceding ones. Salt and water balances and 
hematocrit changes suggest that diuresis in the 
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water hydrated subjects rapidly reduced circulat- 
ing blood volume and led to circulatory collapse 
with its attendant fall in filtration rate. A greater 
fluid reserve in the saline hydrated subjects, 
prevented these changes. It is inferred that a de- 
crease in filtration rate is attended by reduced de- 
livery of proximal tubular fluid into the distal seg- 
ment, the sodium and water absorptive capacity of 
which is depressed by mercurial diuretics. Accord- 
ingly little sodium and water may be excreted even 
though distal absorption is severely curtailed. 
Macrophage promoting factor (MPF) in mam- 
malian blood serum. C. M. Pomerat and M. F. 
Orr (by invitation). Tisswe Culture Laby. Medical 
Branch, Univ. of Texas, Galveston, Texas. Frag- 
ments of spleens from 18-day chick embryos ap- 
proximately 1 mm. square show a circular zone of 
migrating cells about 5 mm. in diameter within 24 
hours when cultivated at 37°C. in a clot formed of 
cockrel plasma and chick embryo extract. The 
peripheral elements of such cultures consist of 
myelocytes with acidophilic granules. While the 
inclusion of 25% mammalian serum in the composi- 
tion of the medium gave typical cultures, it was 
found that the blood of some rabbits induced the 
appearance of large numbers of highly phagocytic 
cells which engulfed all outwandering myelocytes 
within 24 hours. This macrophage promoting fac- 
tor (MPF) has been found to be thermolabile, pre- 
cipitated by 1/3 saturated ammonium sulfate and 
to be present in an acetone insoluble fraction. It 
does not appear to be related to the Forssman anti- 
gen or to anti-organ sera with high or low comple- 
ment-fixation or hemolytic titres. It was not found 
possible to reproduce the phenomenon of macro- 
phage induction under the conditions described 
with the use of various concentrations of histamine, 
17-hydroxy-11-dehydrocorticosterone, choline or 
various quaternary ammonium compounds. MPF 
does not appear to be identical with leucotaxin, the 
leucocyte-promoting factor, necrosin, pyrexin or 
the leucopenic factor which have been found by 
Menkin in experimental inflammatory exudates. 
Estimate of the kinetic and potential energy of 
the work of the human heart. O. Prec (by invita- 
tion), L. N. Karz, R. RosENMAN (by invitation) 
and L. W. SENNETT (by invitation). Cardiovascular 
Dept., Medical Research Inst., Michael Reese Hos- 
pital, Chicago, Ill. The recent techniques of angio- 
cardiography and right heart catheterization offer 
data from which an approximate calculation of the 
work of the human heart may be determined from 
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the Fick formula; v is calculated from'the stroke 
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tery, and the ejection time. The last is obtained 
from the pressure pulse within the main pulmonary 
artery. Data on a typical case are as follows: aortic 
diameter, 3.10 cm.; pulmonary artery diameter, 
3.23 cm.; stroke output, 104 cc.; ejection period, 
0.26 sec.; mean aortic pressure (estimated), 135 
mm. Hg; mean pulmonary arterial pressure, 14 mm. 
Hg. Work in gm.cm/sec. = 18,250 + 160 + 190) 
+ 130 = 20,440. Kinetic energy equals 6.8% of the 
total work of the right ventricle, and 0.9% of the 
left ventricle. The kinetic energy equals 1.4% of 
the total work of both ventricles. 

Studies on the accuracy of pressures recorded 
through a catheter. W. H. Prircuarp (by invita- 
tion), R. W. Ecxsrein, R. EckgE1, (by invitation), 
C. L. Parsons (by invitation) and T. E. Lows (by 
invitation). Western Reserve Univ., Dept. of Medi- 
cine, Cleveland, Ohio. The wide use of the catheter 
for pressure recording demands a critical comparison 
of its recorded curves with those recorded by more 
adequate means. For these studies, pressures were 
recorded through catheters connected to a high fre- 
quency Gregg optical manometer (with and with- 
out various lengths of intervening lead tube). 
These were compared to pressures simultancously 
recorded through large needles connected by short 
lengths of lead to a second Gregg optical manom- 
eter. Pressures were measured in a diaphragm type 
of pump, and the right ventricle of the anesthe- 
tized open chest dog. With the pump perfect pres- 
sure agreement occurred at slow pump speeds. 
Higher speeds and the addition of lead tube pro- 
duced artefacts with marked overshooting and un- 
readable curves. Time lags were small, from 0/08 
to 0/015 sec. In the dog the catheter also produce! 
overshooting with secondary oscillations making 
true pressure estimations impossible. This inade- 
quacy was accentuated by the addition of 1 or? 
meter lengths of lead tube. The curves were 
markedly improved when a certain degree of clot- 
ting occurred in the catheter tip. Therefore, damp- 
ing was done by partially closing a stopcock placed 
between the catheter and manometer. At damping 
coefficients of about .7 accurate readable curves 
were obtained. Readable curves were also obtained 
from the human right ventricle after ideal damping 
with a stopcock. 

Heat loss and heat production of cats at differen! 
environmental temperatures. Lawrence 2. 
Provuty (introduced by EvcEne F. Dv Bois). 
Dept. of Physiology, Cornell Univ. Medical College, 
New York City. Shaved, unanesthesitized cats we! 
studied during 77 one-half hour periods in enviro- 
ments ranging from 19° to 39°C. have shown that 
the thermoregulatory mechanisms of a cat differ 
greatly from man and that the cat is a poor labor 
tory subject for the study of human temperatul 
regulation. Simultaneous determinations of respi" 
tory metabolism, heat loss, rectal and average skin 
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temperatures and thermal conductance were made 
in the gradient calorimeter previously described 
(Prouty, Barrett and Hardy: Fed. Proc. 7: 96, 
1948). Relative humidity was kept low enough not 
to interfere with the efficiency of the evaporative 
process. As environmental temperatures were de- 
creased below thermal neutrality, heat loss became 
progressively greater than heat production. In 20 
experiments between 20° and 24°C. heat loss was 
16% greater. Vaporization values of 9 to 15 gm/m?/ 
hr. were approximately the same in this range as 
in the zone of thermal neutrality. Man can alter 
peripheral thermal conductance 5-6 fold but the 
cat shows a relatively flat conductance curve until 
it licks itself. In the cold, the cat relies upon the 
protection of its fur and the ability to decrease its 
surface area or increase its heat production. With- 
out fur, rectal temperature drops to 35°C. then falls 
precipitously and death would result if the animal 
could not find a warmer climate. As environmental 
temperature is increased above thermal neutrality, 
heat production becomes increasingly greater than 
heat loss. At 38.5°C., it is 75% greater. At 39°C., 
respiration approximates 200/min. after 2 hours. 
There is a rapid rise in rectal temperature to 43.9 
and skin temperature to 43.5°C. The animal does 
not sweat appreciably but coats accessible parts 
with saliva. Nausea, vomiting and convulsions oc- 
cur and the animal must be removed quickly. 
Effect of protein in the diet upon certain aspects 
of renal function. THEODORE N. PULLMAN (by in- 
vitation), ALF S. ALvING, and MILtTon LANDOWNE. 
Dept. of Medicine, Univ. of Chicago, Chicago, IIl. 
Ten normal young adults were placed on each of 3 
diets, containing different amounts of protein, for 
successive 2-week periods. The low, intermediary, 
and high protein regimens contained respectively 
0.3-0.4, 1.0-1.1, and 2.3-3.0 gm. of protein/kg. of 
body weight/day. Simultaneous inulin and diodrast 
clearances were determined after 2 weeks on each 
diet. Eight subjects showed higher glomerular fil- 
tration rates on the high than on the medium pro- 
tein diet, the total average increase being 21.9%. 
This difference was highly significant statistically. 
Six subjects showed lower glomerular filtration 
tates on the low protein than on the control diet, 
but the average difference could not be proved sig- 
nificant. Seven individuals showed a higher renal 
plasma flow on the high than on the medium protein 
diet, the total average inerease being 20.0%. This 
difference was also statistically of high significance. 
Eight subjects had lower renal plasma flows on the 
low than on the control diet, but the average differ- 
ence could not be proved significant. No significant 
change in filtration fraction occurred. Preliminary 
studies on 6 subjects indicate that urea clearances 
are lower on the low protein diets and that such 
changes cannot be accounted for solely by diminu- 
tion in the glomerular filtration rate. In all groups, 
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the tubular reabsorption rate of urea seemed re- 
lated linearly to the filtration rate of urea, the slope 
being higher when dietary protein was low than 
when medium or high. This relation is currently 
under further investigation. 

Effects of unequal blood flow and ventilation 
upon the alveolar-arterial gradient. HERMANN 
Raun. Dept. of Physiology and Vital Economics, 
Univ. of Rochester School of Medicine and Dentis- 
try, Rochester, N. Y. It has previously been shown 
that, given a mixed venous blood gas content and 
inspired air tension, all the possible simultaneous 
combinations of pO. and pCO; existing in the lung 
or parts thereof can be determined. If the metabolic 
R.Q. is known then in addition the mean alveolar 
air composition can be defined. Any particular al- 
veolar gas tension is determined by a definite ratio 
of alveolar ventilation (V) to pulmonary blood flow 
(F). When both of these quantities are measured 
in the same units then 

V_ .864 X (A-V) O: difference X R.Q. 

Thus a mean alveolar gas composition is determined 
by a definite mean V/F ratio. But to calculate the 
mean arterial pressures one needs to know not only 
the alveolar pO2 and CO2 produced by the mean 
V/F but also by the variance of V/F. This variance 
is determined by the degree of unequal pulmonary 
perfusion and alveolar ventilation. While the gradi- 
ent for COz2 is neglible, the O2 gradient depends 
upon the magnitude of the deviations assumed. 

Relations between blood flow, skin temperature, 
evaporation rates and sweating in various skin re- 
gions. WALTER C. RANDALL and ALrRicK B. HErtz- 
MAN. Dept. of Physiology, St. Louis Univ. School of 
Medicine. Simultaneous measurements of cutane- 
ous blood flow, evaporation rates, and surface tem- 
peratures following mecholyl iontophoresis sug- 
gested certain important correlations between 
these functions in maintaining thermal flows at the 
skin surface. In these experiments involving high 
sweating rates, the skin may be partitioned into 
three zones: 1) areas such as the dorsal surfaces of 
the hand and foot where sweating rates provide for 
an evaporative heat loss in excess of the heat de- 
livered by the blood; 2) surfaces of the face where 
sweating rates are low with relatively high blood 
flows; 3) areas of the trunk where both maximal 
blood flows and sweating rates are intermediate be- 
tween these extremes. The largest total surface area 
falls within the latter group. Calculations of total 
possible evaporative heat losses if all the sweat were 
vaporized from each of these areas suggest a marked 
initial thermal deficit on the part of the cutaneous 
blood flow. Part of this deficit may be corrected by 
direct conduction from deeper tissues. Such ther- 
mal deficits have been observed immediately fol- 
lowing stimulation of the sweat glands and blood 
vessels by mecholyl, but the deficit rapidly de- 
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creases to a point where appropriate caloric bal- 
ances may be established. 

IV. An electronic, multi-range, multi-channel, 
direct-writing pressure recorder. Maurice Rap- 
PAPORT and STaNLEY J. SARNOFF (introduced by 
WituiaMH.Forses). Dept.of Physiology, Harvard 
School of Public Health, Boston, Mass. An appar- 
atus has been developed which combines the char- 
acteristics thought to be desirable in a pressure re- 
cording apparatus. 1) Linearity over all pressure 
ranges. 2) Small fluid shift with change in pressure 
(0.02 mm.* for 100 mm. Hg). Change of sensitivity 
without changing the natural frequency of the sys- 
tem thus enabling full-scale deflection for 400 mm. 
Hg, or for 1 mm. Hg pressure change (with ap- 
propriate intermediate sensitivities) by simple ad- 
justment of the amplification circuit. 3) Recording 
by means of a direct-writing galvanometer. 4) Rec- 
tilinear rather than curvilinear coordinates. &) 
Multi-channel recording. 6) Portability of the 
single channel apparatus. 7) Multiple chart speeds 
ranging from 0.25 mm. to 50 mm. per second with 
intermediate speeds. 8) Sterilizability of all com- 
ponents in contact with the fluid system. 9) Addi- 
tional recording channels for synchronization with 
the electrocardiogram, pneumotachogram, pneumo- 
gram, and phonocardiogram, electrokymogram, etc. 
The pressure pick-up is a condenser microphone 
which is an element of an alternating current 
bridge, operating at radio frequencies. When zero 
pressure is applied to the pressure pick-up, the 
bridge is balanced and the output from it is zero. 
When pressure is applied, the bridge is proportion- 
ately unbalanced, and a voltage output therefore 
occurs across the bridge. This voltage is amplified 
and rectified and fed into a direct writing or photo- 
graphic galvanometer. 

Multiple avitaminosis-like syndrome produced 
by adenine. Sicwin B. Rasxa. Dept. of Pharma- 
cology, Univ. of Mississippi School of Medicine, 
University, Miss. Orally administered adenine in 
daily doses of 30 to 50 mg/kg. given for a period of 
about 3 to 5 weeks produces the syndrome of mul- 
tiple avitaminosis in dogs receiving complete nor- 
mal diets both before and during the experimental 
period (Raska, Science 105: 1947; J. Biol. Chem. 
165 : 743, 1946). Gross and microscopic examination 
of the tissues of these animals disclosed the fol- 
lowing : scattered areas of atrophy of the epithelium 
of the inner surface of the lip with dense cellular 
infiltration in the underlying tissue; general 
atrophy of the buccal mucous membrane with 
erosion in the depth of the buccal folds and moder- 
ate inflammatory leucocytic infiltration in the sub- 
epithelial tissues ; varying grades of necrosis of the 
tongue, from moderately severe to marked, charac- 
terized by extensive pyknosis and even by oblitera- 
tion of cross-striations and fibrils as the conse- 
quence of coagulation necrosis of the muscle fibers; 
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extensive necrosis of the gastric mucosa extending 
as deeply as the muscu'aris and accompanied by 
considerable hemorrhage in the necrotic tissue ; de- 
position of brownish crystalline material in the 
distal convoluted tubules and collecting tubules 
of the kidney and monocytic infiltration in the 
interstitial tissue ; deposition of calcareous material 
in some tubules; granulomatous lesions scattered 
throughout the renal cortex; moderate congestion 
of the pancreas; considerable congestion of the 
adrenal medulla and the liver. In these animals, 
blood NPN, blood urea and blood uric acid were 
markedly elevated. Oliguria and abnormal urinary 
findings (e.g., large numbers of WBC, hyaline casts 
and large amounts of amorphous sediment) were 
present. In the early stages, arterial blood pressure 
was moderately but definitely increased. The mo- 
tor activity of the animals indicated pathologic 
changes in the central nervous system. Vitamins 
of the B complex were able to counteract partially 
the effects of adenine only in the early stages of 
the syndrome. 

Age and kidney renin in rabbits. G. Cari Rav 
(introduced by M. M. Etuis). Dept. of Physiol- 
ogy and Pharmacology, Univ. of Missouri Medical 
School, Columbia, Mo. Grossman and Williams 
(1938) reported that kidneys of young rats con- 
tained more renin than those of older rats, using 
extracts which were not hypertensinase-free and 
may have contained other pressor substances, for 
Helmer and Shipley (1947) suggest that kidney con- 
tains another pressor principle distinct from but 
extractable with renin. It seemed desirable to de- 
termine whether the amount of renin alone in the 
kidney varies with age, using extracts prepared by 
newer methods and known to be free from other 
pressor substances and hypertensinase. With modi- 
fications the preparation of renin, hypertensino- 
gen and hypertensin, and the assay procedures were 
according to Dexter, Haynes and Bridges (1945). 
Sixty rabbits of three age groups, 20-24, 180 and 
365 days old, were used, i.e., two groups of imma- 
ture and one of adult rabbits. Each group of 20 was 
divided into two lots of 10 and the renin extracted 
from the pooled kidney masses of each lot. On the 
basis of gram of kidney, considering the 365-day 
group as 1, the renin yield for the 180-day group was 
5 and for the 20 to 24-day group, 2. When the pro- 
portional kidney weight was used, i.e. kidney 
weight divided by body weight, the renin yield pet 
gram of kidney, considering the 365-day group |, 
was 5 for both the 180 and the 20 to 24-day group. 
The renin content of kidneys of immature rabbits 
as found was definitely greater than that of adult 
rabbits. 

Effect of position upon the respiratory rate of 
anesthetized dogs. E. A. Rerep and J. C. Scot. 
Dept. of Physiology, Hahnemann Medical Collegé 
Philadelphia, Penna. Respiration was recorded by 
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a tambour and endotracheal tube in dogs anes- 
thetized with nembutal. Oxygen was supplied by a 
second endotracheal catheter. Compared with the 
lateral, the supine position usually increases the 
rate while the prone markedly decreases it. The 
rate is greatly increased in the supine position by 
tilting head downward 27°. Tilting head upward 
27° decreases the rate. The head upward and the 
prone positions may completely inhibit respiration 
for several minutes. A return toward the rate of 
the previous position occurs during the first few 
minutes. When the change of position is one pro- 
ducing acceleration, the increased rate during the 
first minute may be due partly to extraneous stim- 
uation from handling the animal. However, when 
the change of position produces a decreased rate, 
the same apparent adaptation proceeds in the re- 
verse direction. Bilateral cervical vagotomy greatly 
reduces or abolishes rate changes due to position. 
Inmany cases, the effect of the prone and the head 
downward positions is reversed. In most instances, 
there is an acceleration lasting for approximately 
one minute after change to any position. Rate 
thanges in the intact animal are probably due 
mainly to the Herring-Breuer reflex. The cranio- 
ventral slope of the diaphragm would permit com- 
pression of lung tissue by gravity shift of abdomi- 
mal viscera when the animal is in the supine 
psition and distension when in the prone position. 
Elevation or depression of the head end of the ani- 
mal also distends or compresses lung tissue by 
shift of abdominal viscera. 

Reduction of the plasma potassium concentra- 
tion by vivodialysis and its restoration in non- 
Visceral regions. RoGeR M. REINECKE and FRAN- 
as L. SrurzMAN (by invitation). Dept. of Physiol- 
ogy, Univ. of Minnesota, Minneapolis, Minn. The 
terial plasma potassium level of the dog was sub- 
stantially reduced by vivodialysis. Concurrently 
there was a definite arterio-venous increase in the 
plasma potassium concentration of blood flowing 
hrough the hind limb. This arterio-venous in- 
tease was also found for blood flowing through a 
muscle that had been isolated from the body except 
lor its blood and nerve supply. 

Hemodynamic changes in response to hemor- 
hage with and without Dibenamine. Joun W. 

EMINGTON. Dept. of Physiology, Univ. of Georgia 
chool of Medicine, Augusta, Ga. Circulatory 
hanges accompanying serial hemorrhages have 
been followed in 20 control dogs, and in 16 animals 
ven Dibenamine. On the average, the first of the 
‘or 7 bleedings (5 cc,kg. each, at 10-min. inter- 
"ls), was followed by a 7% fall in mean blood pres- 
sure (optical manometer) and a 26% reduction in 
ow (calculated from pressure pulse contour), in- 
lleating 18% increase in resistance. Mean pressure 

’%s then held almost constant through the 4th 
morrhage, while flow declined slowly to —39%, 
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and resistance increased to +30%. Cardio-accelera- 
tion started usually after the 2nd hemorrhage, 
reaching its maximum after the 5th. In the late 
hemorrhages, when pulse rate was nearly maximal, 
mean pressure declined rapidly, with a reduction 
in resistance to pre-hemorrhage levels. The changes 
in the above factors were parallel in the two groups, 
which did not differ significantly. During the car- 
dio-acceleration, the fracion of total blood volume 
held in the heart and lungs (measured by the dye 
injection technique) was reduced. X-ray heart 
volume and electrocardiographic changes in the 
two series are being studied. There was little if 
any dilution of the plasma (falling drop) until af- 
ter the 4th hemorrhage, when dilution began at a 
rapid rate. The causal basis of the time of onset and 
the degree of dilution are not clear. Central venous 
pressure declined during the early hemorrhage, but 
later changes were variable. 

Analysis of out-of-doors thermal stress due to 
radiation with the pan-radiometer. CuHar.es H. 
RicHarps (by invitation) and James D. Harpy. 
New York Hospital and the Dept. of Physiology, 
Cornell Univ. Medical College, New York City. The 
fact that the solar spectrum and the emission spec- 
trum of the low temperature radiation of the en- 
vironment do not overlap appreciably makes it pos- 
sible to measure separately these sources of radiant 
energy with the pan-radiometer. This instrument 
now consists of 3 hollow silver spheres, each con- 
taining a heating coil and thermocouple. The outer 
surface of one sphere is highly polished, a second is 
dull black, and the third is matte white reflecting 
the sun’s radiation. When this instrument is ex- 
posed out of doors in sunlight, the black sphere be- 
comes warmest, the polished sphere next and the 
white sphere least. Heat is put into the white and 
polished spheres bringing them to the temperature 
of the black sphere. From a measurement of this 
heat and the black sphere temperature the follow- 
ing can be calculated: the direct radiant heat of 
sun, the albedo of the environment, and the equi- 
valent radiant temperature of the environment. 
These data, combined properly with the air temper- 
ature and velocity, will give the operative tempera- 
ture which is a measure of the thermal stress of the 
environment. 

Viscosity of muscle protoplasm. PETER RIESER 
(introduced by L. V. HeriBrunn). Zoological 
Laby., Univ. of Pennsylvania, Philadelphia, 
Penna. Small oil drops were microinjected into 
muscle fibers from the adductor magnus of the frog, 
and the rise of the drops through the protoplasm 
was observed in a horizontal microscope. The proto- 
plasmic viscosity was determined from Stokes’ law. 
An average value of 29 centipoises was obtained. 
Some higher values were interpreted as represent- 
ing cases where a slight degree of injury had oc- 
curred. Visible clots always caused stoppage of the 
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movement of the drops. Oil drops were able to move 
only in one direction through the fibers. No move- 
ment across the fibers was ever observed. Moreover, 
no movement of the drops could be noted in mori- 
bund fibers in which longitudinal fibrillar elements 
had become visible. These facts, as well as the 
ovoid shape of the drops, suggest the existence of 
some longitudinal structural arrangement within 
the fibers. Microinjection of long stretches of fibers 
with oil or air always showed that a peripheral re- 
gion directly within the sarcolemma could never be 
displaced by these substances. This outer region 
had a thickness of approximately 10x. By micro- 
injecting aqueous solutions it was possible to push 
the protoplasm ahead through the fibers. In every 
instance where such a flow occurred, there was a 
peripheral region of approximately the same thick- 
ness as noted above, and this peripheral region did 
not flow. The outer region thus appears to be simi- 
lar to the gel-like cortex of other types of cells. 

Analysis of ventilation-perfusion relationships 

in the lungs. R. L. Ritey and A. Cournanp. Dept. 
of Medicine, Columbia Univ. College of Physicians 
and Surgeons, New York City. The composition of 
alveolar air and of the blood leaving the alveolar 
capillaries in any part of the lung depends upon the 
ventilation-perfusion ratio, and conversely, analy- 
sis of the ventilation-perfusion ratio requires that 
the composition of the alveolar air be known. 
Since the alveolar air differs in different parts of 
the lungs, especially in diseased states, calculations 
are facilitated by the use of an ‘ideal’ value, defined 
as the one and only value for the composition of 
alveolar air which satisfies both the blood R.Q. and 
gas R.Q. equations, assuming perfect equilibrium 
between the blood and gas leaving each alveolus. 
This is the only value for alveolar air which could 
exist homogeneously throughout all functioning 
alveoli and still be compatible with the quantita- 
tive aspects of gas exchange which actually exist in 
a given subject. The concept of ‘ideal’ alveolar air 
makes possible the calculation of a value for ‘dead 
space’ which includes a contribution from alveoli 
which are well ventilated but poorly perfused (high 
Va/P ratio). It also makes possible the calculation 
of a value for ‘venous admixture’ which includes a 
contribution from alveoli which are well perfused 
but poorly ventilated (low Va/P ratio). These rela- 
tionships have been studied quantitatively in nor- 
mal individuals and in patients with chronic pul- 
monary disease. 

Measurements of heart output with the electro- 
kymograph. Gorpon C. Rina, M. J. OPPENHEIMER 
and Miriam BaLaBAN (by invitation). Temple 
Univ. Medical School, Philadelphia, Penna. Meas- 
urement of the stroke volume of the heart by means 
of the roentgenkymograph (Am. J. Physiol. 126: 
741, 1939) has never been widely used probably be- 
cause the heart borders are so poorly defined. The 
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use of x-rays with the electrokymograph (EKY) 
appears to offer a more satisfactory method because 
the movements of the heart borders can be ampli. 
fied and the records very accurately measured. To 
test whether such records are suitable for calculat. 
ing heart output, we have compared the results 
using our method with those obtained from ballis. 
tocardiograms (J. Clin. Invest. 26: 1, 1947) simul. 
taneously recorded. It was found that the measure. 
ment of heart output by means of the E.K.Y. gives 
results comparable with those obtained by the bal- 
listocardiograph. Only 5 of 30 records on normal 
medical students and nurses showed differences be- 
tween the two methods of more than 20%. Since the 
cardiac output measured by ballistic methods 
checks the Fick no closer than this, our procedure 
may be as good as or better than the ballistocardio- 
graph. It also provides other valuable information. 
With the subject lying on a ballistocardiograph 
table, the head of the electrokymograph is so placed 
that its fluorescent screen which is 3 cm in diame- 
ter is judged to be over the middle of the ventricu- 
lar x-ray shadow. Changes in intensity of the 
fluorescent light are signaled by a current froma 
931 A tube which activates a string galvanometer. 
These records are calibrated by passing a piece of 
pressed wood into and out of the x-ray beam. The 
formula used in the calculations is : Stroke = 10.55 
(T? diast. — T? syst.) where T is the dorso-ventral 
thickness in centimeters. 

Electrograms of contracting actomyosin threads. 
JANE SANDs Ross and SaMuEL Ma.tov. Dept. of 
Pharmacology, Syracuse Univ. College of Medicine, 
Syracuse, N. Y. Electrodes penetrate a drop of 
solution into which threads of actomyosin are 
drawn. Connections by way of Offner amplifiers 
allow records to be made either with an ink writer, 
a research electrocardiograph or a Dumont oscillo- 
scope. During control procedures many possible 
sources of extraneous currents were investigated, 
eliminated whenever possible, and at least art 
recognized when unavoidably present. Under con- 
trolled conditions potentials appearing when ATP 
is added to salt solution die away quickly leaving4 
steady base line. If ATP is made to disintegrate 
(heat or acid) potentials last far longer. No potel- 
tial waves are recorded from a quiescent actomyos!! 
thread. When a thread is activated potentials doap- 
pear which continue until full contraction } 
reached, after which time the base line is agai! 
steady. If another thread is drawn into, the same 
drop contraction and further potential difference 
occur. The intervening steady base line favors 4 
theory associating these potential changes with 
thread activity. The form of the recorded wavé 
varies with the setting of the instrument. Multiple 
channels allow simultaneous recording with varied 
settings. If high frequencies are favored bursts af 
fine peaks appear. If the setting is as for elect!” 
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cardiography, the characteristic record consists of 
a series of slow monophasic waves each of which 
seems to precede a local contraction. Amplitude 
varies with the nearness and orientation of the 
thread to electrodes but lese obviously to thread 
diameter. 

Effect of some xanthine derivatives on gastric 
secretion. C. R. RoBertson (by invitation) and 
A.C. Ivy. Dept. of Clinical Science, Univ. of Illi- 
nois College of Medicine, Chicago, Ill. Some xan- 
thine derivatives have been reported to show an 
anti-histamine effect on smooth muscle in the cat. 
This led us to investigate their effects on gastric 
secretion. In dogs with pouches of the entire stom- 
ach 0.0125 mg. histamine dihydrochloride was 
given subcutaneously every 10 minutes. When the 
secretory rate became relatively constant (2 to 3 
hours) the drug to be tested was injected intraven- 
ously and the histamine injections were continued. 
Five tenths gm. theophylline was found to potenti- 
ate the histamine-stimulated acid secretion (6 
tests). The difference was statistically significant. 
When the theophylline was given alone (without 
histamine), 3 tests, it did not stimulate gastric 
secretion. Krasnow in our laboratory has shown 
that theophylline given alone (intragastrically) in 
man, will stimulate gastric secretion. Xanthiné (0.2 
gm.—six tests) and theobromine (0.5 gm.—7 tests) 
increased the average secretory response to hista- 
mine but the differences were not statistically 
significant. Caffeine has been shown to stimulate 
gastric acid secretion in cat and man but not in the 
dog. It also potentiates histamine-induced gastric 
secretion in cat and man. We have investigated 
the effect of caffeine on histamine-induced gastric 
secretion in the dog and found that 0.5 g. (8 tests) 
potentiated the secretion (statistically significant). 
These results show that certain xanthine deriva- 
tives which, when given alone, fail to stimulate 
gastric secretion in the dog, are able to augment the 
response to histamine. 

Effect of epinephrine on the water and electro- 
lyte composition of cardiac muscle. Wm. v. B. 
Ropertston and Pincus Peryser (introduced 
by F. J. SicHEL). Division of Exptl. Medicine and 
Dept. of Biochemistry, Univ. of Vermont, College 
of Medicine, Burlington, Vt. The hearts of an- 
esthetised cats were removed at intervals up to 
ll minutes after intravenous injection of 5 to 500 
ug. of epinephrine per kilo; and were analysed to 
determine whether changes in concentration of 
water and electrolytes in cellular and extracellular 
Phases had occurred. In all cases an increase in 
extracellular water, as derived from chloride con- 
tentration according to the theory of Boyle and 
Conway (J. Physiol. 100: 1, 1941), was found. 
Direct. confirmation of this extracellular increase 
was obtained by measuring changes in ‘sucrose 
§pace’. Increases in cell water were also found. 
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An increased sodium and decreased potassium 
concentration in the cell water was observed only 
after injection of 500 ug. of epinephrine per kilo. 

Factors correlated with resistance to decom- 
pression sickness. Tru—E W. Rosinson. Yellow 
Springs, Ohio. In studies made on the resistance to 
decompression sickness of 18 men in a series of 12 
altitude chamber flights, a variety of physiological 
data was obtained which has now been analyzed for 
factors which might correlate with this resistance. 
This data included pre-selection tests for the 
human centrifuge, accelerational or G-tolerance 
measurements, basal metabolism determinations, 
and studies on physiological responses to rest and 
different kinds of exercise both on the ground and at 
altitude. In all of the foregoing procedures, in- 
formation on heart rate, blood pressure, oxygen 
consumption, and respiratory rate was obtained, 
as well as personal data regarding weight, height, 
surface area, anthropometric type, use of alcohol 
and tobacco, sleeping habits etc. Studies of these 
various factors indicate that most of these ele- 
ments show little or no correlation with decom- 
pression sickness tolerance (as determined by 
average time at altitude for 8 or 12 flights). Low 
correlation is shown by the resting diastolic pres- 
sure and the systolic, diastolic and pulse pressures, 
pulse rate and respiratory rate obtained one 
minute after a step-up exercise used as pretreat- 
ment before a chamber flight. Personal habits and 
characteristics also do not show a good correlation. 
There is a fair correlation with the resting pulse 
rate and a good correlation with resting systolic 
blood pressure and respiratory rate. 

Blood pressure changes produced by local 
thermal stimulation of the brain. S. RopBarp, L. 
TayYLor (by invitation) and D. Ferauson (by 
invitation). Cardiovascular Dept., Medical Re- 
search Institute, Michael Reese Hospital, Chicago, 
Ill. The effect of various degrees of thermal stimu- 
lation of the brain on the blood pressure response 
was tested in 248 trials on 50 turtles. After remov- 
ing the calvarium, a silver wire attached to a 
water reservoir was inserted into the brain. Vari- 
ous regions were explored for temperature-sensi- 
tivity as indicated by blood pressure changes. 
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With large temperature differences (15°C.) be- 
tween brain and wire, consistent responses were 
not seen when the wire was in the olfactory lobe, 
optic lobe, in the medulla or laterally in the cere- 
bral hemispheres. When the wire was in the mid- 
line between the cerebral hemispheres, a consis- 
tent increase in blood pressure was seen with 
warming by means of the w're, and a decrease with 
cooling. With small temperature differences (5°C.) 
between the wire and the brain, the blood pressure 
response was slow and less marked. 

Direct determination of gas tensions by blood. 
ALBERT Roos and H. Buiack (introduced by H. 
L. Wuite). Depts. of Surgery and Physiology, 
Washington Univ. School of Medicine, St. Louis, 
Mo. A study was made of conditions affecting the 
accuracy of direct in vitro determinations of gas 
tensions in blood. Human blood with heparin and 
NaF added was equilibrated for 30-60 minutes 
at 37°C. in a large flask containing known gas 
mixtures. It was then anaerobically transferred to 
a small tonometer containing mercury and a small 
gas bubble, which was mechanically agitated at 
37°C. The total bubble tension was the deter- 
mined with a special capillary manometer, keeping 
the bubble volume constant, after which the 
bubble was analyzed in a Scholander apparatus. 
Calculations showed that, if complete equili- 
bration were accomplished with the bubble vol- 
umes and gas mixtures used, the blood oxygen 
tension should not change by more than 1-4 mm. 
Hg. However, although the oxygen tensions of 
blood and bubble approached each other rapidly 
during the first 10 minutes of equilibration, the 
exchange slowed down considerably between 10 
and 15 minutes in such a way that the bubble 
tension after 15 minutes still differed from that 
of the blood by 5-10 mm. Hg., when the initial 
blood-bubble difference was 10-20 mm. Hg. Satis- 
factory results were obtained only when the initial 
bubble tension was within 5 mm. Hg of the blood 
tension. In bloods with oxygen tensions of 100 
mm. Hg and above the tension values fell pro- 
gressively on repeated determinations, which 
could not be ascribed to the action of mercury 
amalgam or stopcock lubricant. This fall was less 
marked at lower tensions. 

Effect of immersion hypothermia on cardiac 
output. Fexrx R. RosennAIN (by invitation) 
and K. E. Prenrop. Dept. of Physiology, Boston 
Univ. School of Medicine, Boston, Mass. Cardiac 
output has been determined by the Fick method 
in dogs immersed in cold water. Observations 
were made before immersion and at rectal temper- 
atures of 35°, 30°, 25° and, where spontaneous 
breathing continued, 20°C. In 3 experiments 
early signs of shock developed as evidenced by a 
precipitous fall in blood pressure and QO: con- 
sumption. These were eliminated from the aver- 
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ages. Data from the other 9 experiments appeared 
to indicate: 1) between 35° and 25°C. rectal 
temperature the average cardiac output, pulse and 
O: consumption fell approximately linearly; 
2) a peak in the O2 consumption curve at 35°C., 
associated with shivering, was reflected in the 
cardiac output curve, but not in the pulse curve; 
3) individual variation in stroke volume was 
considerable but in most instances there occurred 
a slight increase with decreasing body temperature. 

Histamine as a possible mediator for cutaneous 
pain. Sot Roy Rosentuau. Univ. of Iilinois 
College of Medicine, Chicago, Ill. Thin slices of 
freshly obtained human skin were studied 7n vitro 
by a method described by Rosenthal and Mennard. 
Such stimuli as punching, pricking, electrical 
and burning yielded a profusate which when 
reinjected into the skin of the donors elicited 
pain responses, wheal, and flare directly propor- 
tional to the degree of stimulus and corresponded 
closely to histamine injections. The anti-histamine 
drug N-dimethyl-amino-2-propy]-1 -thiodiphenyl- 
amine (RP3277) when administered to humans in 
40 to 80 mg. single doses resulted after 3 to 4 hours 
in a diminution of the responses to pain as well as 
wheal and flare to histamine. 

Measurement of sympathetic denervation in 
man by sweating patterns after sympathectomy. 
GracrE M. Rots and WIncHELL McK. Crate (by 
invitation). Section on Clinical Physiology and 
Section on Neurologic Surgery, Mayo Clinic, 
Rochester, Minn. Over a 10-year period, 1937 
sweating tests were carried out by the cobalt chlo- 
ride method on 1022 patients 8 to 14 days after 
surgical interruption of sympathetic fibers in 
treatment of hypertension or peripheral vascular 
disease. The sweating test immediately after such 
operations on the sympathetic nervous system 
demonstrated irregular patterns of sweating in 4 
large group of patients. This observation indicates 
incomplete denervation of the region which the 
operation was expected to denervate rather than 
regeneration. This incompleteness of denervation 
probably can be explained by the unpredictable 
lack of uniformity of the distribution of the sympa- 
thetic nerves. Tests five to six months after opera- 
tion in some instances demonstrated that the 
region of anhidrosis was less extensive than it had 
been immediately after operation. After this 
interval of six months, however, the region of 
anhidrosis remained practically the same for 
sixteen to twenty years. 

In-vitro histamine release from blood cells of 
sensitized rabbits—relationship to blood-coagu- 
lation mechanisms. L. W. Rots, Fioyp C. Mc- 
INTIRE (by invitation), and R. K. RiIcuHapds. 
Depts. of Pharmacology and Biochemistry, Abboll 
Research Laboratories, North Chicago, Ill. The 
in-vitro addition of antigen to whole blood of 





March 1949 


sensitized rabbits causes histamine to be released 
from the cells into the plasma (Katz, Science 
91: 221, 1940): It is well known that coagulation of 
blood also causes the release of histamine from the 
blood cells. In a study of the mechanism of the 
‘anaphylactic’ in-vitro histamine release from 
rabbit blood cells, the possibility of participat on 
by various components of the blood coagulation 
system must be considered. Our investigations 
indicate that thrombin, prothrombin and at least 
part of the ‘thromboplastin complex’ probably are 
not involved in the in-vitro ‘anaphylactic’ hista- 
mine release because: 1) the quantity of heparin 
required to inhibit only partially the h’stamine 
release by antigen is many times the amount re- 
quired to prevent blood coagulation under identical 
conditions; 2) extreme prolongation of the blood- 
clotting time of sensitized rabbits by dicumarol 
treatment does not impair the ‘anaphylactic’ 
histamine release; 3) soybean trypsin inhibitor 
(Kunitz, J. Gen. Physiol. 30: 291, 1947), which 
is a potent ‘anti-thromboplastin’ (MacFarlane, 
J. Physiol. 106: 104, 1947), fails to inhibit the 
histamine release by antigen. However, a similarity 
between the mechanism of histamine release by 
antigen and the blood-coagulation mechanism is 
suggested by the fact that the histamine release 
by antigen is completely inhibited by .006 molar 
sodium oxalate or .006 molar sodium citrate and is 
markedly inhibited by .03 molar magnesium 
chloride or .02 molar calcium chloride. The citrate 
inhibition is only partially reversed by recalci- 
fication. 

An indication that the ovulating hormone 
telease inducing action of progesterone is an 
indirect one. Invinc RorucniLp (introduced by 
D.C. Smitu). Bureau Animal Industry, Beltsville, 
Md. Progesterone induces ovulation in the intact 
domestic hen, but is completely ineffective in the 
absence of the pituitary (Rothchild and Fraps, 
Endocrinology 44: 1949). In order to determine 
whether it acted directly on the pituitary, 0.012- 
0.018 cc. of either 10.0 mg/ce. or 1.0 mg/ce. pro- 
gesterone in propylene glycol was applied to the 
surface of the pituitary, exposed as for hypophy- 
sectomy, in birds carrying a mature follicle, and 
tither left in the drill hole or removed after 1.0 
or 3.0 minutes. Out of 10 birds treated with 10.0 
g/ee. progesterone (not removed) 6 ovulated, but 
only 5 out of 17 treated for 3 minutes, and only 3 
out of 8 for one minute ovulated. No birds ovulated 
following treatment with the 1.0 mg/cc. proges- 
terone for 3 minutes. Practically the same results 
Were obtained when the progesterone (10.0 mg/cc.) 
was applied either to the partially drilled, or 
tmpletely undrilled, bone over the pituitary. 
Two out of 3 birds in which the progesterone was 
ket, and 2 out of 10 treated for 3 minutes ovulated. 

hese findings indicated a relation between pas- 
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sage of progesterone through a systemic pathway 
and effectiveness in inducing hormone release from 
the pituitary. Additional weight to this possibility 
was given by the fact that 7 out of 10 birds ovulated 
following application of 3 drops of the 10.0 mg/ce. 
progesterone to the thigh muscle for only 3 minutes. 

Some factors influencing the exchange of ions 
across nerve membranes. Mortimer A. RorHen- 
BERG (introduced by Davip NAcCHMANSOHN). 
Dept. of Neurology, College of Physicians and 
Surgeons, Columbia Univ., New York City. The 
ion exchanges across the nerve membrane have 
been measured by direct determination of K* 
and Na*™ penetration into the axoplasm of the 
giant axon of Squid. Previous results indicate that 
at rest the ionic composition in these nerves is in 
dynamic and not static equilibrium with that of 
their outer environments. Employing the same 
technique, several physical and chemical factors 
influencing this equilibrium have now been 
studied. Changes in temperature showed a small 
Qio supporting the assumption that at rest there 
are no important chemical reactions involved 
other than a Donnan equilibrium. Electrical 
activity markedly increased the rate of Na* 
penetration. Anticholinesterases, in general, gave 
an overall result similar to that obtained with 
nerve activity. Exposure to diisopropyl fluoro- 
phosphate increased the rate of Na™ penetration 
by about 50% and decreased the K* penetration 
by about 35%. The increase in Na*™ penetration 
produced by eserine was slightly smaller. Unlike 
the anticholinesterases, cocaine had a very small 
effect on the membrane permeability. Exposure of 
nerves to high doses of X-rays produced a marked 
increase in Na*™ penetration and a marked de- 
crease in K*? penetration in normally conducting 
nerves. This observation indicates an early phase 
of possible damage to the intact nerve cell by 
irradiation in spite of apparently normal function. 

Action of thyroxine on protein metabolism. 
J. Rupp (by invitation), K. E. Pascuxis and A. 
Cantrarow. Jefferson Medical College, Phila- 
delphia, Penna. Thyroid hormone is_ usually 
looked upon as stimulating protein catabolism. 
However, certain well-known facts, such as the 
dwarfed stature of cretins and the resumption of 
growth following thyroid therapy, indicate that 
thyroid hormone may exert a protein anabolic 
effect. The following experiments were performed 
in order to determine under what circumstances 
thyroid hormone would be a ‘protein anabolizer.’ 
All experiments were performed on force-fed rats 
receiving a constant food intake. Thyroidectomy 
resulted in N-loss; this was observed as a late 
effect, thereby precluding unspecific negative N- 
balance due to post-operative alarm reaction. 
Daily injection of 5 to 10 ug. thyroxine (physio- 
logical range) was followed by N-retention (ana- 
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bolic effect) in the thyroidectomized rat, but had 
no effect in the intact rat. Large doses (50-100 
ug.) caused N-loss (catabolic effect) both in 
intact and in thyroidectomized rats. In hypophy- 
sectomized rats neither the anabolic effect of small, 
physiological amounts, nor the catabolic effect 
of large doses of thyroxine could be obtained. 
Pituitary function appears to be necessary for the 
effect of thyroid hormone on protein metabolism 
in fed rats.,Experiments are under way to in- 
vestigate further the interaction of thyroid and 
pituitary in protein metabolism. 

Cinéfluorography of the normal human heart; 
teaching application (motion picture). R. F. 
RvusHMER (introduced by T. C. Rucu). Dept. of 
Physiology and Biophysics, Univ. of Washington, 
Seattle, Wash. A training film demonstrating the 
anatomical relations of the normal cardiac sil- 
houette in the postero-anterior, right anterior 
oblique, and left anterior oblique positions is 
presented. Heart models, teleroentgenograms and 
cinéfluorograms are arranged in sequence to 
facilitate visualizing the fluoroscopic appearance 
of the heart. 

Kinetics of cholinesterase of erythrocytes in 
pernicious and other anemias. JEAN CapTaIN 
SaBINE (introduced by CHaRLEs I. Wricut). Ezx- 
perimental Biology and Medicine Inst., National 
Insts. of Health, Bethesda, Md. Cholinesterase 
activity was determined manometrically over a 
wide range of concentrations of acetyl choline in 
4 cases of pernicious anemia and 5 cases of anemia 
from hemorrhage. The data were subjected to the 
analysis previously made of normal human arythro- 
cytes (J. Pharm. & Exper. Therap. 93: 230, 1948). 
The theoretical limiting velocity, V, expressed 
per unit volume of red blood cells (or per cell), 
was increased by a factor of 1.5 to 2.5 in anemia 
from hemorrhage and in pernicious anemia in 
relapse and during treatment. The values of the 
apparent dissociation constants K, and Ke of the 
active and inactive enzyme-substrate complexes 
were normal in anemia from hemorrhage. In 
pernicious anemia in relapse the experimental 
value of K, was increased about 3-fold and that 
of Kz decreased by the same amount. During three 
weeks or more of treatment the experimental 
values of these constants gradually shifted to 
normal. This shift is probably not attributable to 
a direct action of the therapeutic agent on the 
enzyme-substrate system. The high value of V 
was maintained until the red count and hemato- 
crit approached the normal levels and then fell 
off. Discussion will include the interpretation of 
the changes found in pernicious anemia, interpre- 
tation of previous findings in pernicious anemia in 
the light of the present investigation, and a cor- 
relation which has been found between clinical 
condition of severely anemic patients in general 
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and increased enzymic concentration in the 
red cells. 

Analytic study of effects of various patterns of 
X irradiation on survival. GeorGe A. Sacuer, 
JoHN Sackis (by invitation) and Austin M. 
Brues. Biology Division, Argonne National 
Laby., Chicago, Ill. Sixteen hundred female 
CF-1 mice were treated with 250 kv. total-body 
X radiation according to the following dosage 
patterns: 400 r in a single dosage, or in 10 or 40 
daily treatments; 800 r in 10 or 40 treatments; 
1200 r in 40 treatments, 5 r daily throughout life; 
800 r in 40 treatments superimposed upon 5 r daily 
throughout life. There were 1400 control mice. 
Gross mortality rates have been computed as a 
function of time, in addition to rates associated 
with certain prominent types of pathologic change. 
As a general rule, all patterns of treatment increase 
the incidence of all types of pathology at all ages. 
The effect of radiation on rates of mortality is best 
expressed by means of the Gompertzian diagram 
(logarithm of rate of mortality against time). 
In this form, all categories of pathology in control 
animals show a linear increase with age, as is well 
known in the case of many human diseases. A 
dosage administered to young adult mice within 
a short interval (weeks) displaces these lines 
upward by a constant amount. The incidence of 
lymphoid tumors is phasic and constitutes an 
exception to this rule. The effect of daily small 
exposures throughout life combined with a heavy 
exposure early in life is discussed in terms of gross 
mortality exleuding lymphoid tumors. To a first 
approximation, the results are additive on the 
Gompertzian diagram. The results indicate lines 
along which a calculus of radiation mortality may 
be developed for arbitrary time patterns of 
exposure. 

Turnover rates of acid-soluble phosphorus 
compounds of liver. Jacop Sacks and SHEPHERD 
SricMAN (by invitation). Biology Dept., Brook- 
haven National Laby., Upton, L. I., N. Y.: 
Methods have been worked out for the separation 
of various acid-soluble phosphorus compounds of 
liver and applied to tracer experiments on rats iD 
the post-absorptive state. The time-course of the 
P*? levels of plasma inorganic-P and the organic-P 
compounds of liver has been studied. The highest 
P®? level in the plasma P was found $ hour after 
subcutaneous injection of the tracer phosphate: 
The level fell rapidly for the next 1.5 hours, and 
then progressively more slowly. The maximum 
P®? levels in the P compounds of liver were sé! 
erally found 1.5 hours after injection of the trace! 
The labile P of ATP and ADP showed a higher 
turnover rate than any other organic P compoul! 
studied. The time-course of the P®? content of the 
intracellular inorganic P of liver was found tof! 
parallel with that of the labile P of ATP and ADP, 
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and to show no such relation to that of plasma P*?. 
This indicates that the former compounds serve as 
the principal means of transferring inorganic 
phosphate from the extracellular phase to the 
interior of the liver cell. Data on the relative 
turnover rates of ATP-ADP and of glucose-1- and 
glucose-6- phosphates are presented. 

Interplay of light and heat in bleaching rhodop- 
sin. RoperT C. C. Sr. GeorcGeE (introduced by 
GzorcE WALD). Biological Laby. of Harvard Univ., 
Cambridge, Mass. The pigment of rod vision, 
rhodopsin, is destroyed by heat with an apparent 
activation energy for this process of about 45,000 
cal/mol at po 5-9 (Lythgoe and Quilliam). At lower 
temperatures it bleaches in white light by a process 
independent of the temperature (Hecht). In the 
present experiments an attempt was made to study 
the transition between these situations by irra- 
diating rhodopsin with red light, quanta of which 
are in themselves too small to supply the entire 
energy of activation. It was found that at pH 7 
the bleaching of rhodopsin by light has become 
appreciably temperature-dependent at 650 mu. 
As the wave length is increased further the temper- 
ature coefficient of bleaching continues to rise. 
The apparent thermal energies of activation found 
at these long wave lengths, added to the energy 
content of the light itself, appears to approximate 
45,000 cal/mol. That is, when less than 45,000 cal. 
are supplied by the absorbed light quanta, the 
deficit in activation energy is made up from the 
internal energy of the molecules themselves. About 
45,000 cal. appear to be required for bleaching 
thodopsin, whether supplied as light or heat or as 
acombination of both. Measurements could not be 
made at wave lengths longer than 715 my, due to the 
very low absorption of rhodopsin in this region. 
These observations suggest however that at 1050 
my, where rod vision still persists (Griffin, 
Hubbard and Wald) and where the energy content 
of the radiation is only about 27,000 cal/mol of 
quanta, about 18,000 cal. probably come from the 
internal energy of the rhodopsin molecule. 

Phosphate turnover in the mammalian nervous 
system. A. J. SAMUELS (by invitation), L. L. 
Boyarsky (by invitation), B. Liser, R. W. 
Gerarp, M. Brust (by invitation). Dept. of 
Physiology, Univ. of Chicago, Chicago, Ill. Radio- 
active phosphorus, 300 microcuries as NaH.PQ,, 
Was injected intraperitoneally into guinea pigs in 
asingle dose or spread over, 2 weeks in daily doses. 
Animals were killed at intervals from 6 hours to a 
Week over a 5-week span and the brain, spinal cord 
and sciatic nerves analyzed for acid-soluble, phos- 
Dholipid, phosphoprotein, and nucleoprotein phos- 
phorus following Schneider, and activity measured. 
The time course of specific activities (counts/ 
hin/yg. phosphorus), especially the ratio (R) 
of activity of a tissue sample to that of inorganic 
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P in plasma or tissue at a given time, indicate 
rates of penetration or turnover. The uptake of 
phosphate by nervous tissue from plasma is slow; 
R (for tissue acid-soluble P against plasma) reach- 
ing unity (an arbitrary value) in about 22 days for 
brain, 30 days for nerve and 36 days for spinal cord. 
Turnover rates were also slow. Bracketed numbers 
below give average mg. % P of tissue fraction 
indicated. R (against tissue acid-soluble P) for 
phospholipid reaches unity in 32 days in brain 
(166) and spinal cord (341), 37 days in nerve 
(254) ; for phosphoprotein, 30 days in spinal cord 
(26), 36 days in brain (21), 40 plus days in nerve 
(26); for nucleoprotein, 16 days in cord (16), 
40 plus days in brain (24) and nerve (17). R for 
phosphoprotein rises faster in proximal segments 
of nerve than in distal ones. Our evidence favors 
the view that protein moves continuously from 
cord to periphery at a rate of about 3 mm/day. 
A mathematical method has been developed for 
describing certain simple cases of the uptake and 
leakage of radioactive materials by tissues. 
Hormones and hormone-like substances in the 
treatment of (experimental) peptic ulcer. Davip 
J. Sanpweiss and Harry C. SaurzsTein (by 
invitation). Harper Hospital and Dept. of Surgery, 
Wayne Univ. College of Medicine, Detroit, Mich. 
This report deals with the results obtained from 
37 control (untreated) Mann-Williamson dogs and 
12 other series of similarly operated animals treated 
with various hormones and hormone-like sub- 
stances, totaling in all 282 animals. All prepara- 
tions were administered parenterally. In addition, 
enterogastrone and the anterior pituitary-like 
hormone (Ant-S) were also administered orally in 
two other series of Mann-Williamson dogs. The 
average post-operative survival time of the control 
series was 63 days. All control animals died of 
ulcer. The longest survival time was 135 days. 
Eight % of the ulcers showed microscopic evidence 
of healing (epithelization). Results in the treated 
series of animals are as follows: 1) The extracts 
obtained from human urine (pregnant women, 
normal women and normal men) were of definite 
benefit. Extracts obtained from the urine of ulcer 
patients had some, but very much less activity. 
Pregnancy urine extract administered orally did 
not prolong the life of the animals but it did 
stimulate epithelization in a significant number 
of the ulcers. 2) The gonadotropic hormone from 
pregnant mare’s serum (Gonadogen) was definitely 
beneficial. 3) Progesterone (Proluton) showed 
some beneficial effect, in that it definitely stimu- 
lated epithelization. 4) Estrogen (Theelin) was of 
no value. §) The posterior pituitary extract (Pitui- 
trin) produced no effect ; a combination of Pituitrin 
and Ant-S warrant further study. 6) Entero- 
gastrone administered orally produced some 
benefit but when it was administered parenterally, 
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the enterogastrone concentrate we employed had 
no beneficial effect. 

Concerning relation of the pituitary gland 
to enterogastrone and urogastrone. D. J. Sanp- 
weiss, J. Kavuispersz, T. L. Patrrerson and 
H. C. Saurzstern (by invitation). Depts. of 
Physiology and Surgery, Wayne Univ. College of 
Med. and Harper Hosp., Detroit, Mich. Entero- 
gastrone and urogastrone were prepared from the 
intestines and urine of normal dogs and hypophy- 
sectomized dogs by the usual methods. The pro- 
cedures were identical for both series of experi- 
ments. The effect of these extracts on gastric 
secretion was studied by the double-histamine 
tests on fistula and Heidenhain pouch dogs. The 
extracts were always administered during the 
first period of the test. Approximately an equal 
degree of inhibition of gastric secretion was ob- 
served with both normal enterogastrone (12 exper., 
4 dogs, dose 50 mg.) and hypophysectomized 
enterogastrone (8 exper., 3 dogs, av. dose 23 mg.). 
Normal urogastrone (32 exper., 7 dogs, dose 1 to 
2 mg.) and hypophysectomized urogastrone (16 
exper., 5 dogs, dose 3-10 mg.) also produced a 
comparable degree of inhibition in response to 
histamine as an immediate effect. However, while 
no after-effect could be detected in the experiments 
with normal urogastrone a more striking inhibitory 
effect in comparison with the immediate effect was 

‘noted 5 to 9 hr. after administration of the hypo- 
physectomized urogastrone. These effects were 
found to be statistically significant. It appears, 
therefore, that hypophysectomy does not signif- 
icantly alter enterogastrone formation. However, 
the characteristics of urinary extracts are changed 
by hypophysectomy in a very striking manner as 
noted above and as described more fully in another 
presentation (see Patterson et al.). 

The effect of spinal anesthesia on circulating 
blood volume. S. J. Sarnorr, E. 8. Buck.ey, JR., 
J. L. WHITTENBERGER and J. G. Grsson, II (in- 
troduced by W. H. Forses). Dept. of Physiology, 
Harvard School of Public Health, and Dept. of 
Medicine, Harvard Medical School, Boston, Mass. 
In preliminary clinical studies it was demonstrated 
that spinal anesthesia benefited the patient in 
pulmonary edema. Subsequent clinical studies 
confirmed these early observations. It was thought 
that one of the associated phenomena that ac- 
companies spinal anesthesia might be a reduction 
in the volume of blood in the pulmonary vascular 
bed. As a result of plethysmographic and onco- 
metric studies in which the volume of the extremi- 
ties and the viscera is found to be increased during 
spinal anesthesia, it is assumed that the volume of 
blood in the systemic circuit is increased during 
this type of sympathetic block. It was decided 
therefore that if, under spinal anesthesia, the 
total blood volume remained unchanged, the 
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volume of blood in the pulmonary bed should be 
diminished. Total circulating plasma volumes were 
determined by the T-1824 method and red cell 
volumes were determined by the radioactive red 
cell technique just before spinal anesthesia and 
30 and 60 minutes after it was started. Spinal 
anestheisa was administered through an indwelling 
ureteral catheter previously introduced through 
the atlanto-occipital membrane. Spinal anesthesia 
adequate to obliterate the tendon reflexes and cause 
lower intercostal paralysis was maintained by 
intermittent injections of 2% procaine hydr- 
chloride. The total circulating plasma volume was 
found to be unchanged in 6 dogs under the influence 
of spinal anesthesia. 

Effects on the circulation of electrophenric 
respiration and positive pressure breathing 
during high spinal anesthesia. STan.ey J. Sar- 
NOFF, JAMES V. MALONEY, JR. and JAMEs L. Wuit- 
TENBERGER (introduced by WiLu1AM H. Forsss). 
Dept. of Physiology, Harvard School of Public 
Health, Boston, Mass. It was demonstrated that 
intermittent positive pressure depresses the 
circulation of the dog when spinal anesthesia is 
carried high enough to cause respiratory paralysis. 
Under these conditions, the sympathetic vaso- 
constrictor outflow is totally blocked and increased 
intrathoracic pressure, even though it be inter- 
mittent, retards the return of blood to the heart. 
Proportionality was established between the pres- 
sure used during insufflation and the depression of 
the blood pressure. Electrophenric respiration was 
accomplished by applying a cyclically undulating 
potential to one or both phrenic nerves so that the 
diaphragm was made to contract and relax in4 
smooth manner. When electrophrinic respiration 
was applied, the effect was a stimulation of the 
circulation in the same animals whose blood 
pressure was depressed by positive pressure 
breathing. Changing from positive pressure breath- 
ing to electrophrenic respiration in the dog under 
total spinal anesthesia widens the pulse pressure 
and elevates the mean arterial blood pressure 
between 25 and 40 mm. Hg. Changing from electro 
phrenic respiration to positive pressure breathing 
depresses the blood pressure by the same amount. 
Under the conditions of the experiment, in which 
there is a total sympathetic block, elevations 
depressions of blood pressure are taken to reflect 
similar qualitative changes in cardiac output. 

Effect of pitressin and desoxycorticosterone in 
low dosage on excretion of water and sodium. 
Orro W. Sartorius and KaTHLEEN Rosenis 
(Introduced by R. F. Prrts). Dept. of Physiolog), 
Syracuse Univ. College of Medicine, Syracust, 
N.Y. Inaseries of experiments on 3 normal female 
dogs in which a standard 2-hr. urine flow curve 
obtained following the oral administration of 4 
ec. of water/kg., the intravenous injection of 0. 
m.v. of pitressin/kg. produced an antidiuresis © 
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30-45 minutes duration. The antidiuresis so ob- 
tained was substantially modified by intravenous 
injection of small doses of homogenized desoxy- 
corticosterone in sesame oil and water, admin- 
istered 15 minutes prior to the pitressin and at the 
same time as the water load. All experiments were 
performed under similar fasting conditions with 
all control urine flows ranging between 0.2 and 0.5 
cc/min. Urine collections were obtained by cathe- 
ter at 15-minute intervals according to standard 
technique. Sodium excretion, determined in all 
experiments, and within limits of 5 and 25 wEq/ 
min. in the control periods, decreased to about one- 
third during water diuresis returning to the 
original level 2-3 hrs. later. Pitressin in a dosage of 
0.8 m.u/kg. produced a 10-fold increase in sodium 
excretion with the peak excretion occurring 45 
minutes after its administration. By 90 minutes, 
sodium excretion had fallen below the control 
water diuresis level. The effect of pitressin on 
sodium excretion was modified or abolished by 10 
to 100 y/kg. of desoxycorticosterone. It is probable 
that pitressin and desoxycorticosterone are antag- 
onistic in physiological dosage both as to water 
excretion and sodium excretion. 

DFP and reflex activity in salamander larvae. 
CuaRLes H. Sawyer (introduced by J. E. 
MaRKEE). Dept. of Anatomy, Duke Univ., Durham, 
N.C. Di-isopropy] fluorophosphate (DFP) which 
irreversibly inhibits cholinesterase (ChE), also 
severely impedes reflex activity in salamander 
larvae (Boell, 1946). The present experiments 
were devised to determine what degree of cor- 
relation existed between the amount of enzyme 
inhibition and the extent of interference with 
reflex motility. Fifty larvae: of Amblystoma 
punctatum (Harrison’s stage 46) were stimulated 
individually with a hair 60 times at one-second 
intervals and the number of each animal’s reflex 
responses was recorded. Twenty-five larvae were 
then immersed in solutions of DFP (5.5 X 10° M) 
for intervals varying from 5 minutes to several 
hours. At the end of its DFP period each experi- 
mental larva was stimulated and scored as above, 
washed, and assayed for ChE activity. Controls 
were clutch-mates of the DFP animals and reared 
under identical conditions but for the anti-cholin- 
esterase ; each control had a reflex-response score 
closely similar to that of its experimental counter- 
part prior to the latter’s immersion in DFP. 
A high degree of positive correlation was found to 
exist between the residual reflex capacity (ex- 
pressed as percentage of the pre-inhibition re- 
Sponse score; range, 0-100%) and the residual 
ChE activity (expressed as percentage of the 
ontrol’s enzyme content; range, 0-99%): The 
efficient of correlation, r = 0.93. It is concluded 
that the effect of DFP on reflex motility is attrib- 
Utable entirely to inhibition of ChE and that a 
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quantitative relationship exists between reflex 
capacity, during a given developmental stage, and 
the amount of cholinesterase available to the 
neuromuscular apparatus. 

Quantitative estimation of capillary passage of 
fluorescein in rabbit skin. ALFRED A. ScHILLER. 
Dept. of Physiology, Univ. of Ill., College of 
Medicine, Chicago, Ill. The fluorescence of minute 
concentrations of sodium fluorescein in the skin 
can be measured photometrically in long wave 
UV. The time and intensity relations of the ap- 
pearance and disappearance of the dye from 
wheals made with vasoactive drugs have been 
found to be sufficiently graded to establish quanti- 
tative response patterns characteristic of the drug 
action at a given concentration. Serial dilutions 
of histamine phosphate, epinephrine HCl, and 
histamine + epinephrine dissolved in 0.9% NaCl 
solution were used to make the wheals in the 
abdominal skin of the rabbit. Controls were per- 
formed with the solvent alone. Fluorescein was 
either injected intravenously or incorporated in 
the wheal solution (0.1 ml. intradermally). The 
results were as follows : the intensity of fluorescence 
increased and the disappearance rate of the dye 
decreased with increasing concentration of hista- 
mine over a range of 10° to 10°’. Epinephrine 
concentrations from 10~* to 10-* prevented fluores- 
cence in the wheals. The diameters of the non- 
fluorescent wheals were increased with drug 
concentration. By using various ratios of simul- 
taneously injected mixtures of histamine and 
epinephrine it was found that histamine 107° 
+ epinephrine 10 produced the same response 
as the saline control. This method may be of use 
for the study of capillary permeability when 
correlated with data supplied by other techni- 
ques. 

Reduced evaporative water loss from the lungs 
of certain desert mammals. Bopit Scumipt- 
NIELSEN (introduced by LauRENCE IrvinG). Dept. 
of Physiology, Stanford Univ., and Arctic Research 
Laby., Stanford, Calif. It was shown that desert 
rodents of the family Heteromyidae are able to 
economize with water by excreting a highly con- 
centrated urine. The quest‘on arises if they have 
other mechanisms for saving water. The evapora- 
tion from the animal was determined simulta- 
neously with the oxygen uptake. When the water 
evaporated is calculated on the basis of the simul- 
taneous oxygen consumption it is found that the 
water evaporation is approximately one half of 
what it is in other rodents of the same size (white 
rat and white mouse). The water evaporation from 
the Heteromyids breathing completely dry air is 
on the average 0.45 mg. water/ml. oxygen taken 
up. The amount of water formed by metabolism 
of food in the body is approximately 0.65 mg. 
water/ml. oxygen consumed. Therefore water is 
gained in the metabolism, even when dry air is 
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inspired. (See also abstract by Knut Schmidt- 
Nielsen. ) 

Efficiency of the excretory system in desert 
mammals. Knut ScHMIDT-NIELSEN (introduced 
by LaurencE Irvine). Dept. of Physiology, Stan- 
ford Univ., and Arctic Research Laby., Stanford, 
Calif. The critical factor in the water metabolism 
of mammals living in deserts is that the expense 
of water required for urine, saturation of the 
expiratory air, and heat regulation cannot easily be 
covered by the limited supply of water available. 
Reduction of any of these three main sources of 
water loss will be of advantage to the organism. 
Desert rodents of the family Heteromyidae live 
without access to drinking water. We found that 
their renal excretory system is well adapted to 
conserve water by a very concentrated urine 
(1 normal salt and 4 molar urea). To prove that 
high urine concentrations can be maintained and 
are not only occasional, we gave sea water (ca. 
0.58n) for drinking. In view of the capacity for 
concentrating urine it might be expected that the 
animals would tolerate sea water, which other 
mammals cannot because of its large salt content. 
It was found that the Heteromyids do tolerate 
drinking sea water, and are even able to excrete 
simultaneously excessive amounts of non-electro- 
lytes (urea). (See also abstract by Bodil Schmidt- 
Nielsen. ) 

‘Impedance’ variation in the nerve membrane 
during passage of the natural action potential. 
Orro H. Scumitr. Dept. of Zoology and Physics, 
Univ. of Minnesota, Minneapolis, Minn. Ex- 
tension of a previously described method of 
analysis permits direct and semi-quantitative 
calculation of the characteristic impedance-source 
function for the active nerve membrane during the 
passage of a normal impulse without superposition 
of any testing current. This total function can 
be separated into two parts, a passive component 
which represents the quiescent physical-chemical 
properties of the membrane, and an active or 
‘live’ component which includes the energy-yield- 
ing mechanism of the impulse. Using experimental 
results quoted in the literature supplemented by 
data from new experiments, it has been possible to 
evaluate, with relatively low accuracy, the passive 
part of the function, and from this to work back to 
an approximate numerical evaluation of the 
active part of the function. By measuring all of the 
critical quantities involved in the analysis for a 
single type of nerve, or preferably for an individual 
specimen, it should be possible to improve greatly 
the quantitative accuracy of the results. Accurate 
values for the impedance-source function should 
prove useful in testing thermodynamically ade- 
quate theories for the conversion of biochemical 
energy to bioelectrical energy. 

Action potentials of the cerebellar cortex 
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elicited by stimulation of olivo-cerebellar fibers, 
Gorpon M. Scuoepr.e. Dept. of Physiology, School 
of Medicine, Washington Univ., St. Louis, Mo. 
Cerebellar action potentials are recorded by means 
of a unipolar lead (microelectrode) at various 
levels within the cortex of the dog in response to 
single shock stimulation of olivo-cerebellar fibers. 
The stimulating needle electrodes are thrust into 
the brain stem from above in the region of the 
inferior olivary nucleus. Voltage changes as- 
sociated with post synaptic responses when re- 
corded between folia or in the molecular layer of 
each folium tend to be manifest as several succes- 
sive positive deflections. At regions containing 
the Purkinje cell layer, granular layer, or central 
white lamina the successive post synaptic responses 
exhibit pronounced negative components. In 
fact the first post synaptic action potential may 
show no initial positivity. Such a series of results is 
reproducible from folium to folium as the recording 
needle electrode is progressively thrust deeper 
into the cortex at an acute angle with the plane of 
the brain surface. Measurements of electrode 
position taken in connection with histological 
examination of the cortex appear to be precise to 
within approximately three tenths of a_ milli- 
meter. The phase reversals observed are consistent 
with considerations of volume conductor theory 
which include the concept of neurones as polarized 
cylindrical structures which, however, do not 
undergo depolarization in terminal regions at any 
time during activity. No phase of any particular 
response persists for more than a few milliseconds 
and no underlying slow potential waves are 
apparent. 

Rapid spontaneous variations in blood pressure. 
Henry A. ScHROEDER. Dept. of Internal Medicine, 
Washington Univ. School of Medicine and Barnes 
Hospital, St. Louis, Mo. When blood pressure in 
the brachial artery of man is measured by 
Hamilton’s optical manometer, spontaneous vari- 
ations occur from beat to beat which may be of 
relatively considerable magnitude. Fifty records of 
blood pressure of normotensive and hypertensive 
subjects and those with coarctation of the aorta 
were examined for these variations. In half the 
difference in systolic pressure from one beat to an 
adjacent one was 10 mm. Hg or more. The average 
systolic difference was 10.3 mm. Hg; the average 
diastolic 7.0. Various patterns were seen; in some 
cases respiratory variations were marked, i? 
others two or three beats with high pressure were 
followed by two or three with lower. In several 
cases similar variations were found in records 
made of pressure in the femoral artery. Hypertet- 
sive patients on the whole showed greater vari- 
ations in beat to beat pressure than did normotet- 
sive ones, and there was usually little respiratory 
variation. These changes could also be detected by 
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the auscultatory method when the pressure cuff 
yas inflated exactly to systolic pressure. 

‘Absence of antifibrillatory effect in quaternary 
titrogen compounds. JoHN E. Scnutts (by in- 
yitation) and JosEPpH R. DrPaima. Depts. of 
Physiology and Medicine, Long Island College 
if Medicine, Brooklyn, N. Y. The activity of a 
empound as an antifibrillatory drug was deter- 
nined by means of a thyratron stimulator set at 600 
impulses/min. and connected through a rheostat 
0 the right auricle of an anesthetized open chest 
at. The minimal amount of current, in milli- 
amperes, necessary to induce fibrillation was 
determined before and after the administration 
ofa drug. The degree of difference was the index 
0 the activity of the compound. The drug to be 
sted was administered in a dose of 5 mg/kg. 
iv. and the fibrillation threshold determined im- 
nediately and at10-and 20-minute intervals. Dawes 

British J. Pharm. & Chemotherapy 1: 90, 1946) 
wted in testing various quinoline derivatives for 
wtifibrillatory activity that, when their tertiary 
litrogen was changed to a quaternary one, these 
ompounds lost their potency. A recently syn- 
thesized compound, N-methyl-N-(3,4, dimethoxy- 
benzyl- -(4 methoxyphenyl)-ethylamine hydro- 
thloride, is a potent antifibrillatory agent. When 
the tertiary nitrogen of this compound is converted 
toa quaternary one by the addition of a methyl and 
halogen groups the activity is lost and in some 
rspects the compound now resembles muscarinic 
drugs. Other quaternary nitrogen compounds such 
is tetraethyl ammonium chloride, dibenamine and 
necholyl, some of which are related to antifibril- 
ktory drugs, were tested by this method and 
found to have no antifibrillatory activity and some 
tven lowered the fibrillation threshold. 

A method for determination of the volume 
distribution of metabolized substances. IRvinG 
L. Scawartz, Murray Rasinowitz and Davip 
\HAcHTER (introduced by Homer W. Situ). 
Dept. of Physiology, New York Univ. College of 
Medicine, New York City. Following an intravenous 

, Newman, Bordley and 
(Bull. Johns Hopkins Hosp. 75: 

43, 1944) utilized the relationship between /) 
nal clearance, 2) volume of distribution, and 
’) decrement in plasma concentration with time 
determine /) and 2). It is now known (J. Lab. 
¢ Clin. Med. 32: 192, 1947; Proc. Soc. Exptl. 
Biol. & Med. 66: 62, 1947) that mannitol is metab- 
tied. In order to measure the total clearance 
tnal and metabolic), the rate of infusion (IV) 
quired to maintain a constant plasma level was 
ietermined ; thereafter the infusion was dis- 
‘ntinued and the decrement in plasma concen- 
tation with time was observed. Under conditions 
{constant total clearance, O, the volume of dis- 
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, ‘ t’ — 
tribution, Vm, was calculated as: Vm = = et . 


loge; 
where P and P’ are the plasma concentrations 
at times t and t’ respectively. It is assumed that 
P and P’ represent the concentration throughout 
the entire volume of distribution. In 3 experiments 
on 2 dogs, the volume of distribution of mannitol 
determined simultaneously with that of inulin 
(Proc. Soc. Exptl. Biol. & Med. 68: 507, 1948) 
was as follows: 

Mannitol Space 

ce. cc/kg. 
4,750 206 
4,775 201 
3, 230 199 


Inulin Space 
: cc/kg. 
4,850 210 
4,900. 208 
3,310 203 


Transcapillary exchange of inulin in man. 
Irvinc L. Scuwarrz, Davip ScHAcHTER and 
NoRBERT FREINKEL (introduced by Homer W. 
Smitu). Dept. of Physiology, New York Univ. 
College of Medicine, New York City. The movement 
of inulin between plasma and interstitial fluid was 
studied in each of 3 normal men utilizing Tiso. 
space as a measure of plasma volume, and inulin 
space (Proc. Soc. Exptl. Biol. & Med. 68: 507, 
1948) as a measure of extracellular fluid. Following 
a single intravenous injection of inulin serial 
samples of venous blood and urine were collected 
for 24 hours. The amount of inulin (Z) in the 
interstitial space at any time (t) following ad- 
ministration may be calculated from the injection 
dose (D), total cumulative urinary excretion at t, 
(UV), plasma water inulin concentration (Pwr) 
and plasma water volume (Py,,) by the expression 
Z—D— UV— Pw,,Pw,,- The volume of interstitial 
fluid (Iy) is ECF — Py, ; hence Z/Iy represents the 
virtual concentration of inulin in interstitial fluid 
if it were mixed evenly throughout that compart- 
ment. The simultaneous plasma and interstitial 
fluid concentrations plotted against time demon- 
strate: a) early rapid movement of inulin from 
plasma to interstitial fluid; 6) maximal con- 
centration of inulin in interstitial fluid in 15 to 
20 minutes at a value below the plasma concentra- 
tion; c) identity of plasma water concentration 
(Pwy,) and mean interstitial fluid concentration 
(Z/Iy) 40 to 50 minutes after injection; d) Z/Iy 
remains higher than Py, thereafter because of 
the gradient between interstitial fluid and plasma. 
Two important implications of these studies are: 
1) asingle injection of inulin should not be used to 
determine the volume of distribution since true 
equilibrium never occurs and mean virtual equili- 
bration of interstitial fluid with plasma water 
occurs at only one instant in time; 2) reversal of 
flow of inulin between plasma and the most avail- 
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able phases of the interstitial fluid occurs before 
the point of mean equilibration. 

Potentiation of the prolactin effect. Erwin 
ScHWENK (by invitation), SrsyLLeE ToLksporF 
(by invitation), Roy McCuiaGu (by invitation) 
and Ricuarp Tistow. Biological Research Laby. 
and the Chemical Research Div. of Schering Cor- 
poration, Bloomfield, N. J. An increase in the 
effect of anterior pituitary lactogenic hormone 
preparations (Prolactin) has been observed when 
Sgrensen’s phosphate buffer (pH 7.4) was added to 
the aqueous solution of the hormone. The assay 
used was the crop sac weight response in white 
Carneau pigeons according to the method of Riddle 
and Bates. The effect was observed both by sub- 
cutaneous and intramuscular routes of adminis- 
tration. When averaging repeated assays of the 
International Standard and Schering Substandard 
of the lactogenic hormone, the increase in response 
to the two standards in the presence of buffer was 
approximately 2-fold. The effect was noted with 
Prolactin fractions of various purity and potency 
ranging from starting material of crude pituitary 
extracts with a potency of 0.4 1u/mg. to highly 
purified fractions containing 35 1u/mg. It was 
observed with phosphate buffer of 0.1, 0.2, 0.4 
and 0.6 molarity. The effect was only noticed when 
the hormone was injected in the buffered solution, 
and not upon separate injection of buffer and 
hormone solutions. The effect was not observed 
when phosphate-buffered Prolactin was dialysed 
free of buffer, precipitated and redissolved in 
water. The increased response appeared again 
upon addition of buffer to the solution. Other 
buffers, such as acetate and arginine, produced a 
similar effect. 

Response of individual pacinian corpuscles to 
external stimulation. Donatp Scort, Jr. (in- 
troduced by Frank Brink, JR.). Johnson Founda- 
tion, Univ. of Pennsylvania, Philadelphia, Penna. 
Single Pacinian corpuscles can be dissected from 
the mesentary of the cat with the single sensory 
nerve fibre and circulation uninterrupted. The 
electrical activity can then be studied by lifting 
the corpuscle on to a fine cotton wick electrode 
connected to recording equipment. The corpuscle 
will respond to steady pressure by a glass rod with 
a series of impulses; the average frequency of 
which can be altered by increasing or decreasing 
the pressure. The threshold value for this form of 
stimulation lies below 5 mg. The corpuscle is much 
more sensitive to vibratory stimulation as applied 
by a fine vibrating glass rod or a pure tone. Treat- 
ment of the corpuscle with citrate will increase the 
excitability to the point of spontaneous activity. 
Analysis of the length of interval between adjacent 
impulses after the scheme of Brink, Bronk and 
Larrabee (Ann. New York Acad. Sci. 47: 4657, 
1946) shows that the corpuscle responds in the 
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manner found by these authors where a fundM™ ho 
mental unit interval was shown to separate many M. 
impulses while others were separated by simpli ‘re 
multiples thereof. The length of the fundamental ex 
interval of the corpuscle is 4-5 msecs. Careful q-! 
examination of photographic records where two orl inc 
more fundamental intervals separate adjacent rat 
impulses shows small oscillations of the base line glu 
between impulses which have the same period as are 
the fundamental interval of the conducted in-@ str 
pulses. This suggests the existence of a continuowm™ jpk 
oscillation of the excitability of the corpuscleM anc 
Anaphylactic release of histamine and heparin of 
from the isolated dog liver. A. E. Scrocate (by pid 
invitation) and L. B. Jaquss. Dept. of Physiology, tiv. 
Univ. of Saskatchewan, Saskatoon, Sask., Canada 4.7: 
The anaphylactic reaction of the livers of dogs of | 
sensitized to horse serum was studied by perfusing wil! 
the organ with the antigen both in situ and isolated. I 
The assay of perfusates for histamine and heparin Jor 
before and after perfusion with antigen, demon duc 
strated: 1) When the liver was perfused in situ the icq/ 
release of large amounts of these substances oc mu 
curred in 2 of 6 animals. 2) When the livers were and 
isolated, perfusion with antigen in ‘silicone’ bloodf blo: 
caused a smaller but significant release of histamine that 
and heparin in 6 of 9 animals. 3) When isolated mec 
livers were perfused with antigen in Tyrode's to | 
solution no release of histamine or heparin of Fiv 
curred. Subsequent perfusion with blood and thei of ¢ 
addition of antigen to this blood also caused nom epir 
release of the anaphylotoxins. 4) When antigen Fiv: 
was perfused in Tyrode’s solution through the of d 
isolated livers of 2 dogs which had received tw mar 
sensitizing doses of antigen, as compared with thal adm 
single sensitizing dose given to the dogs of !) min 
2) and 3), a release of histamine and heparin wag epin 
obtained, of the order of that in 2). From thes whic 
results, it is concluded: 1) it is possible to demong% had 
strate the Schultz-Dale phenomenon with canine El. 
tissue, by using the isolated liver and measuril@ cose 
the release of histamine and heparin; 2) this (dur 
action is assisted by using ‘silicone’ blood in plac Srp 
of Tyrode’s in the perfusion. This is probably du@ Don 
to blood maintaining normal function of liv Yale 
cells, rather than entering into the anaphylacti@™ Follo 
mechanism resulting in the liberation of th@ sodiu 
anaphylotoxins. move 
Metabolism in colpidium campylum. GERAE fer o 
R. Seaman (introduced by CHARLES G. WILBER) could 
Biological Laboratory, Fordham Univ., New Yor tratic 
City. Colpidium campylum rapidly utilizes acid The { 
of the tricarboxylic acid cycle. The addition “MM cient 
pyruvate results in an increased oxygen consumPg™ serun 
tion of 120%; a-ketoglutarate of 102%; fumaral@i tion y 
of 90%; malate of 97%; oxaloacetate an increS4l to gly 
of 85%. Added citrate causes no increase in oxy in con 
consumption. Malonate inhibits the oxidation I cretio 
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a-ketoglutarate release the inhibition. Citrate, 
however, does not release the malonate inhibition. 
Malonate inhibition in the presence of citrate is 
released by fumarate to approximately the same 
extent as when citrate is absent. Fumarate and 
a-ketoglutarate are recovered when colpidia are 
incubated with pyruvate. The addition of fuma- 
rate to pyruvate increases the recovery of «-keto- 
glutarate by 140%. Pyruvate, fumarate, and lactate 
are recovered when oxaloacetate is the sole sub- 
strate. As a result of fumarate release of malonate 
inhibition, there is an added utilization of pyruvate 
and an added recovery of succinate. The amounts 
of cytochrome C, DPN, and glutathione in Col- 
pidium are (in y/mg. dry weight of cells) respec- 
tively: 0.17, 0.82, 1.08. The ATP-ase activity is 
4.7y inorganic P liberated/15 min/mg. dry weight 
of cells. Transamination reactions in Colpidium 
will be reported. 

Effect of 933F on the action of dibenamine. 
Joun C. SEED AND ExizaBetu A. McKay (intro- 
duced by J. H. Wiis). Pharmacology Section, Med- 
ical Division, Army Chemical Center, Md. Inas- 
much as 933F (piperidinomethy]-3-benzodioxane) 
and dibenamine (dibenzyl-8-chlorethylamine) both 
block the pressor action of epinephrine, it was felt 
that the two drugs might act by way of the same 
mechanism. If this were true, one should be able 
to prevent the action of dibenamine with 933F. 
Five hours after the administration of 5 mg/kg. 
of 933F to the nembutalized dog, 5 ugm/kg. of 
epinephrine causes a marked pressor response. 
Five hours after the administration of 10 mg/kg. 
of dibenamine, 5 ugm/kg. of epinephrine causes a 
marked depressor response. Five hours after the 
administration of 5 mg/kg. of 933F followed in 3 
min. by 10 mg/kg. of dibenamine, 5 gm/kg. of 
epinephrine causes a marked pressor response 
which is of the same magnitude as if dibenamine 
had not. been given at all. 

Electrolyte metabolism following massive glu- 
cose, mannitol, urea infusions in normal subjects 
during hydration and dehydration. DonaLp W. 
SrtpIn aND Ropert Taralt (introduced by 
Donatp H. Barron). Dept. of Internal Medicine, 
Yale Univ. School of Medicine, New Haven, Conn. 
Following glucose or mannitol infusion, serum 
sodium concentration fell sharply, indicating 
movement of water out of cells and perhaps trans- 
fer of sodium into cells. Increased Na excretion 
could not account for the fall, since the concen- 
tration of Na in urine was well below that in serum. 
The fall in serum Na concentration was not suffi- 
tient to prevent some rise in osmotic pressure of 
Serum. When these changes occurred, the excre- 
tion rate of Na increased 2- to 6-fold. In contrast 
'o glucose and mannitol, urea, although excreted 
nN comparable amounts, neither increased Na ex- 
tretion nor significantly altered serum Na concen- 
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tration. Increased Na excretion following glucose 
and mannitol infusions may be due to expansion 
of extracellular volume rather than to an osmotic 
effect in the renal tubules alone, since comparable 
urea infusions neither expand the extracellular 
volume nor augment Na excretion. The metab- 
olism of K, though closely linked to cellular metab- 
olism, is also affected by osmotic distortions of 
internal environment. Infusions of mannitol, glu- 
cose or urea had some effect on K excretion, pro- 
ducing slight initial increases during dehydration 
and definite decreases during water diuresis. 
Serum —K concentration was not significantly 
affected by expansion or contraction of extracellu- 
lar volume. The single striking change in serum K 
occurred following glucose infusion during water 
ingestion when serum concentration fell by 25%, 
associated with transfer of 15 meq. of K into cells. 
This occurred when extracellular volume was 
contracting and glucose utilization was accelerated, 
and was probably related to glucose metabolism. 

Graded arterial pressure decrement and renal 
clearance of PAH, creatinine, and sodium. 
Ewatp E. Sevxurt, Puiire W. Hatt (by invita- 
tion), and Merritt P. Srencer (by invitation). 
Dept. of Physiology, Western Reserve Univ. Medical 
School, Cleveland, Ohio. When arterial pressure is 
gradually decreased by tourniquet action on the 
dorsal aorta just above the left renal artery in the 
dog, the clearance of creatinine decreases at first 
gradually from about 150 to 90 mm. Hg, then more 
rapidly to cease entirely at about 50 mm. Hg. 
The relationship of clearance to pressure is thus 
curvilinear, concave to the pressure axis. The 
clearance of PAH declines more slowly than that 
of creatinine, remaining near the control value 
until about 80 mm. Hg, then decreasing abruptly 
to extinction as glomerular filtration ceases and 
anuria ensues. When clearance of PAH is related 
to pressure it shows curvilinearity with even 
greater concavity than that of creatinine. The 
more rapid decline of creatinine clearance signifies 
a decrease in filtration fraction as pressure is de- 
creased. Renal tubular reabsorption of sodium was 
found to remain essentially complete throughout 
the range of glomerular filtration rates studied. 
Nevertheless, even though urinary excretion of 
sodium was small, there was a definite tendency for 
it to decrease further as glomerular filtration was 
reduced, and at approximately 50% of the control 
filtration rates urinary excretion of sodium ceased 
almost entirely. 

Histo-physiology of the adrenal cortex. Hans 
SELYE and HELEN STONE (by invitation). Inst. de 
Médecine et de Chirurgie expérimentales, Univ. de 
Montréal, Montréal, Canada. Experiments on the 
rat reveal that—in addition to mere stimulation or 
inhibition of secretion —the adrenal cortex can re- 
spond in a highly specific manner to certain 





144 


agents. Chronic treatment with lyophilized beef- 
anterior-pituitary tissue (LAP), and to a lesser ex- 
tent with extracts of various necrotic tissues (e.g., 
Walker rat tumor, rat kidney), cause myeloid 
metaplasia of adrenal cortical cells, with the for- 
mation of both leucocyte and erythrocyte forming 
elements. Testoid compounds (e.g., methyl-testo- 
sterone) cause metaplasia of adreno-cortical into 
ordinary fat cells, exhibiting the typical ‘signet 
ring’ appearance and containing a single, large fat 
vacuole. Simultaneous treatment with LAP and 
methyl-testosterone cause hemopoiesis in a fat 
cell-containing stroma. This may result in the 
complete transformation of fasciculata and reticu- 
laris into typical bone-marrow tissue, while the 
glomerulosa remains intact. Even acute and in- 
tense overdosage with purified corticotrophin fails 
to cause such severe loss of adrenal cortical lipid 
granules as is produced by systemic stress during 
the alarm reaction. Indeed, pretreatment with 
corticotrophin inhibits the loss of cortical lipid 
granules which is normally produced by alarming 
stimuli or folliculoid hormones. Hence, in addi- 
tion to increased corticotrophin secretion other 
factors must prevail during the alarm reaction to 
effect the usual intense discharge of cortical 
lipids. Experimental procedures will be discussed 
which permit the production in the adrenal cortex 
of specific structural changes having hitherto re- 
ceived little attention. The most important among 
these are the formation of intracellular colloid 
bodies, cytoplasmic ‘chromatin-like’ basophilic 
granules, fibrinoid degeneration of adreno-cortical 
cells, megakaryocyte-like giant cells and of ‘‘pseu- 
dolumina”’ with holocrine secretion of adreno- 
cortical cells. The functional significance of these 
lesions will be discussed. 

The pattern of localization in the motor cortex 
of the rat. P. H. Serriace (by invitation), W. G. 
BINGHAM (by invitation), H. M. Suckie (by in- 
vitation), A. F. BorGe (by invitation) and C. N. 
Wootsey. Depts. of Anatomy, Surgery and Physi- 
ology, Univ. of Wis., Medical School, Madison, 
Wis. The findings of Woolsey and LeMessurier 
(Federation Proc., 1948), that the pattern of cu- 
taneous representation in somatic area I (post- 
central homologue ) of the rat’s cerebral cortex con- 
sists of ‘“‘a somewhat distorted picture of a rat 
with its various parts related to one another in 
much the same manner as in the actual animal’’, 
have led us to make a detailed study of the pattern 
of localization in the motor cortex of this rodent. 
The motor area lies medial and rostral to the tac- 
tile cortex and corresponds approximately to 
Krieg’s areas 4, €, 10 and 8. The axial musculature 
from tail to neck is represented along the medial 
edge of the motor area in a caudo-rostral sequence. 
The limbs are represented more laterally, with 
their apices meeting the apices of the limbs of the 
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tactile pattern. The motor area for the head fills 
the rostral part of the field and extends laterally 
to the rhinal sulcus. The whole motor pattern is 
essentially a mirror image of the ‘postcentral’ tac- 
tile pattern. Together the tactile and motor sys- 
tems of this animal show a clear and simple plan 
of organization which may prove fundamental to 
an understanding of less diagramatic arrangements 
in other forms. 

Polyphenoloxidase activity of blood serum. 
BERNARD SHACTER (introduced by Micwaet B. 
SuimKkin). Lab. of Experimental Oncology, Univ. 
of Calif. Medical School, San Francisco, Calif. and 
the National Cancer Inst., National Institutes of 
Health, U.S.P.H.S., Bethesda, Md. The phenol- 
oxidase activity of human blood serum was investi- 
gated in the Warburg manometer. In the presence 
of serum the oxidation of catechol is initially re- 
tarded and then accelerated beyond the rate of 
auto-oxidation of the substrate. Adrenaline is acted 
upon in a similar fashion. The activity is appar- 
ently enzymatic since it is completely abolished 
by cyanide and by heating the serum to 80° for one 
hour. The rate of catechol oxidation increases as the 
temperature is raised from 25° to 43° and as the pH 
is increased from 6.6 to 7.8. Under fixed conditions 
of pH and temperature the enzymatic activity is 
proportional to the amount of serum used. Tyro- 
sine, p-cresol, and resorcinol remain unoxidized 
when added to serum, while the auto-oxidation of 
hydroquinone is retarded. p-Aminobenzoic acid 
and sulfanilamide in 0.1 M concentration inhibit 
the oxidase activity. The data indicate the pres- 
ence in blood serum of a polyphenoloxidase, specific 
for ortho diphenols. 

Electrical phenomena in the squid giant axon. 
ABRAHAM M. Suanss. Dept. of Physiology and Bio- 
physics, Georgetown Univ. School of Medicine, 
Washington, D. C. and Marine Biological Laby., 
Woods Hole, Mass. The effects of calcium, potas- 
sium, veratrine, yohimbine, procaine, cocaine and 
DDT, on 3 components of the action potential 
following single spikes, have been studied oscillo- 
graphically after localized application to axons from 
Loligo pealii. One component, a damped high fre- 
quency oscillation present in all fibers and dying 
away usually in less than 10 milliseconds, is closely 
related to the very similar subthreshold response. 
The negative after-potential (NAP), present in 
50% of the untreated axons, has a maximum ampli- 
tude of 100-200 microvolts and disappears exponen- 
tially within 200 milliseconds ; with veratrinization 
all fibers exhibit NAP, but this declines in two 
exponential stages, viz., an initial rapid one termi- 
nating in about 100 milliseconds and a slower phase 
lasting about one second.'A positive after-potential, 
evident only after yohimbine, reaches a maximum 
of less than 50 microvolts within 75-100 milli- 
seconds and lasts about one second. Cocaine and 
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procaine (.01-.02%) reversibly depress the oscilla- 
tions and NAP whereas veratrine and lowered 
potassium enhance them. Calcium acts on the 
oscillations as described by Arvanitaki; it de- 
presses the NAP when veratrine is absent, but 
increases it in the latter’s presence. Only veratrine 
altered the time constant of NAP decline. DDT 
was completely inert. The oscillations grow in 
veratrine but decline in yohimbine during repeti- 
tive stimulation. These observations, and others 
to be described later for crab and frog nerve, appear 
explainable largely in terms of potassium transport 
near the fiber surface as governed by electrochemi- 
cal factors and a labile permeability and metab- 
olism. 

Production of adeno-carcinoma of breast in 
Wistar rats by the gastric instillation of methyl- 
cholanthrene. Harry SHay, Ernest A. AEGERTER 
(by invitation), Marcot GRUENSTEIN (by invita- 
tion) and 8. A. Komarov. Samuel S. Fels Research 
Inst. and the Dept. of Pathology, Temple Univ. 
School of Medicine, Philadelphia, Pa. Wistar strain 
rats placed on Zucker’s calcium-free diet are known 
toreadily develop ulcerations of the antrum of the 
stomach (J. Nutrition 30: 301, 1945). By instilling 
methylcholanthrene (melting point 180° corrected ) 
in 0.5 ec. olive oil by stomach catheter (Shay and 
Gruenstein, J. Lab. and Clin. Med. 31: 1384, 1946), 
we hoped to create suitable conditions for induc- 
tion of carcinoma in the ulcerated stomach. Such 
experiments were performed on 5-7 weeks’ old rats 
weighing 60-70 gm. and methylcholanthrene ad- 
ministered in 2 mg. doses (6 days a week) for 6-14 
months. No gastro-intestinal tumors resulted but 
breast adeno-carcinoma developed in 15 out of 28 
females. Calcium deficiency was apparently not 
essential for development of these tumors since 
they occurred in 4 out of 10 methylcholanthrene 
treated females on colony diet. The shortest period 
for development of tumors was 143 days and the 
longest 418 days. No tumors were observed in 12 
similarly treated castrated females and 43 males, 
4 of which were castrated. The high incidence of 
tumors induced distally by methylcholanthrene 
issignificant, since in 15 years with an annual turn- 
over of 2500 animals no breast adeno-carcinoma 
occurred spontaneously in our colony of Wistar 
strain rats. Keston (Conference on Ageing, Wistar 
Institute—June 1946) found no breast adeno-car- 
tinoma in 630 autopsies on Wistar rats (mean age 
810 days, 8. D. 210 days), 164 of which had other 
tumors. 

Isotopic studies of potassium exchange rates 
between cellular elements and plasma of human 
and canine blood in vitro. C. W. SHEPPARD and 
W. R. Martin (introduced by ALEXANDER Hot- 
\AENDER). Biology Division, Oak Ridge National 
laby., Oak Ridge, Tenn. Fresh heparinized blood 
8 maintained in an apparently viable state for 8 
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to 10 hr. in vitro. Hemolysis is generally at or below 
the lower limit of visual detection. Hematocrits 
are routinely determined and lie within 23% of the 
mean. There is some evidence of occasional sys- 
tematic increases of potassium concentration in the 
plasma late in the experiments, the total change 
being about 15%. In human blood the concentra- 
tion of isotope (K) in the plasma decreases fairly 


‘ rapidly. Equal specific activities of cells and plasma 


are reached at about 18 hr. The curve is a smooth 
exponential with a single half value time corre- 
sponding to an exchange rate of about 107! milli- 
mol of potassium/hr/cell. In the dog the curve 
shows an initial rapid exponential decline to an 
elevated base line which slowly declines at about 
1%/hr. Removal of a fraction of the cells containing 
leukocytes, platelets and probably young erythro- 
cytes eliminates the rapid exponential phase. The 
slow decline is evidently characteristic of the ex- 
change of potassium in mature canine erythro- 
cytes, the rate being about 4 X 10~% millimol/hr/ 
cell. 

A fluorometric method of determination of ad- 
renalin in blood. Wm. W. SHINGLETON and H. M. 
BakER (introduced by K. S. Grimson). Dept. of 
Surgery, Duke Univ., Durham, N. C. Numerous 
chemical and biological methods planned for deter- 
mination of adrenalin in blood have yielded vari- 
able results and failed to consistently determine 
small amounts of adrenalin which might be present 
in the circulating blood normally or during abnor- 
mal circumstances. Three reported chemical 
methods have been tested. The colorimetric 
method of Shaw, its modification by Raab, and the 
fluorescent method’ of Lehman and Michealis 
yielded results which were not consistent or 
capable of repetition. A new method has been de- 
veloped employing the selective adsorption of ad- 
renalin by Al(OH); at pH 8.3 and a fluorescent 
determination of this adsorbed adrenalin. Fluores- 
ence of the material oxidized by 25% NaOH was 
measured using a Coleman Electronic Photoflu- 
oremeter equipped with special excitation and 
transmission filters. This method was tested many 
times using freshly drawn heparinized human 
venous blood. Plasma obtained by centrifuging 
was divided into three equal samples. Known equal 
amounts of adrenalin chloride were added to two 
of the samples. One cc. of formaldehyde was then 
added to one of the two adrenalin treated samples. 
Twenty-four hrs. later fluorescence of each sample 
was determined. The fluorescence of the sample 
without adrenalin and that with adrenalin plus 
formaldehyde was approximately equal and low. 
Fluorescence of the third sample containing ad- 
renalin alone showed a high end point approaching 
90% of the fluorescence of a sample of water with 
the same quantity of adrenalin and similarly 
treated. Using this method, preliminary experi- 
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ments have been performed which indicate that 
relatively small amounts of adrenalin injected into 
dogs or rabbits are detectable. 

Hepato-renal factors. XXVII. Biological frac- 
tionation of humoral VEM and VDM in renal 
hypertension (dogs). ErpHraim SHorr and BeEn- 
gamin W. Zwetracu. Dept. of Medicine, Cornell 
Univ. Medical College and The New York Hospital, 
New York City. The initial acute stage of experi- 
mental renal hypertension in dogs is associated 
with the appearance in blood of the renal vaso- 
excitor, VEM. During the subsequent chronic 
hypertensive stage, the blood progressively reverts 
to a neutral reaction, as judged by the rat meso- 
appendix test, presumably due to the presence of 
both VEM and the oppositely acting hepatic vaso- 
depressor, VDM, in physiologically equivalent 
amounts. More detailed analyses have since been 
made of the sequence in which these vasotropic 
principles appear in the development of the hyper- 
tensive syndrome, utilizing procedures which per- 
mit the separate quantitation of each factor when 
both are present. Development of antisera to VDM 
(ferritin) provided a tool for selectively inactivat- 
ing the VDM components of hypertensive blood, 
and unmasking VEM. Conversely, the ability of 
normal kidney slices to inactivate VEM aerobi- 
cally, without affecting VDM, permitted quanti- 
tation of the VDM titer. Untreated blood samples, 
from dogs with renal hypertension (Goldblatt 
clamp) gave vasoexcitor (VEM) rat tests in the 
first few weeks after clamping, during the period 
of rising blood pressure; and thereafter were 
neutral. Utilizing these fractionation procedures, 
VDM was found to appear as early as 7-14 days 
after clamping, during the period of VEM pre- 
dominance. VDM titers then rose progressively 
until they masked humoral VEM in the rat meso- 
appendix test. Thereafter, there was a shifting 
balance between VEM and VDM, with transitory 
predominance of each. In animals with fatal malig- 
nant hypertension, the terminal stage generally 
was associated with a shift in equilibrium, with 
progressive predominance of VEM. 

Effect of hypothermia on cardiodynamics. W1L- 
LIAM J. SHRIBER (introduced by A. H. HEGNAUER). 
Dept. of Physiology, Boston Univ. School of Medi- 
cine, Boston, Mass. Dogs weighing 9-15 kg. were 
anesthetized by intravenous pentothal. The right 
auricle was catheterized through the right external 
jugular vein; and the left ventricle was catheter- 
ized via the left carotid artery. Intracardiac pres- 
sures were recorded with critically damped elec- 
trical strain gauge manometers together with 
simultaneous electrocardiograms. The animals 
were then cooled in 2-4°C. water baths. Serial 
photographic records were taken until death. Left 
ventricular systolic pressure remained fairly con- 
stant until rectal temperatures of 25-23°C. and 


FEDERATION PROCEEDINGS 


Volume 8 


then fell rapidly. Right auricular systolic pressure 
remained relatively constant to similar thermal 
levels and then rose rapidly. These sudden changes 
in pressure appeared to be correlated with the 
cessation of respiration. The fall in the left ven- 
tricular pressure probably occurred as a result of 
an inadequate pulmonary circulation and this in 
turn resulted in an inability to maintain arterial 
blood pressure. The sudden increase in right sided 
pressure was again probably attributable to pul- 
monary circulatory resistance which led to right 
heart failure. Conceivably, hypoxia of the cardiac 
muscle might be a factor in the failure of the heart. 

Diet and the activity of the insulin-inactivating 
system of rat liver. BENJAMIN SIMKIN (by invita- 
tion), Ropert H. Brou-Kauwn and I. Arrnur 
Mirsky. The May Institute for Medical Research 
of the Jewish Hospital, Cincinnati, Ohio. Our 
previous investigations revealed a marked diminu- 
tion of the content of the insulin-inactivating sys- 
tem (insulinase) per gram of rat liver during a 
72-hr. fast and a restoration of the content of this 
system to normal values following a 48-hr. period 
of re-feeding a balanced diet. The present investi- 


' gation is concerned with the influence of various 


types of food-stuffs on the restoration of insulinase 
activity during such re-feeding after a 3-day fast. 
Re-feeding a high (85%) carbohydrate diet re- 
stored the insulinase content to values above those 
obtained by re-feeding a balanced diet containing 
50% carbohydrate. Re-feeding a high (85%) fat 
diet, on the other hand, restored the insulinase 
content to values significantly below those ob- 
tained by refeeding with the balanced or the high 
carbohydrate diet. Inasmuch as the diets were 
iso-caloric and the rats gained approximately equal 
weights during the period of their re-feeding, it 
seems probable that the administration of a high 
fat diet definitely diminishes the content of the 
insulin-inactivating system in the liver. In other 
experiments, rats were force-fed by tube with 
increasing amounts of high carbohydrate and high 
fat diets. The various results will be presented and 
their significance briefly discussed. 

A quantitative comparison of Goldberger’s aug: 
mented unipolar limb leads (aV) with Wilson’s 
original V-leads. ERNst SIMONSON AND ANCEL 
Keys. Laby. of Physiological Hygiene, Univ. of 
Minnesota, Minneapolis, Minn. Goldberger (Uni- 
polar Lead Electrocardiography, Philadelphia 
1947) considers his two-terminal (aV) electrode to 
be identical with Wilson’s three-terminal (V) 
‘unipolar’ electrode except for a 50% larger ampli- 
tude, so that both electrodes may be used intet- 
changeably. Among electrocardiographers prefer: 
ences for the aV or the V-electrode vary but 1 
quantitative comparison has been made. In 20 no! 
mal men and in 6 patients with abnormal ax! 
deviation, the amplitudes of the QRS-complex and 
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the T-wave in the three limb leads were taken with 
Goldberger’s two lead and Wilson’s three lead 
terminal. In the arms leads the mean augmentation 
obtained with Goldberger’s method agrees fairly 
well with the predicted 150% of the Wilson leads, 


but in lead aV/ the mean is 184 (QRS-complex) or . 


187% (T-wave). The finding in aVy was confirmed 
in 22 other subjects. Moreover, in all leads the 


variability of augmentation between individuals 


is so great that prediction of the ratio aV/V for 
the individual is impossible. The results show that 
Wilson’s three lead terminal and Goldberger’s two 
lead terminal are not interchangeable, and that 
standards for one method are not applicable to the 
other method. The results have some bearing on 
the degree of validity of Einthoven’s triangle 
hypothesis. 

Diurnal variations in glomerular activity in 
normal man and in patients with congestive heart 
failure. Jonas H. Strotra, Davip 8S. BaLpwIn and 
HERMAN VILLARREAL (introduced by Homer W. 
SmitH). Dept. of Physiology and Medicine, New 
York Univ. College of Medicine, New York City. 
Renal clearances (4- to 6-hr. periods) of insulin, 
p-aminohippurate and endogenous creatinine were 
determined throughout 24 hr. in 13 normal .males 
and in 5 patients with congestive heart failure 
with persistant edema. Test substances were ad- 
ministered by a constant delivery pump through 
a plastic intravenous catheter. Urine was collected 
by spontaneous voiding in normals and by cathe- 
terization in heart failure patients. Blood was 
drawn at the midpoint of each period. With few 
exceptions the subjects were at bed rest for at 
least 24 hr. prior to as well as during the period of 
observation and slept approximately from 8 P.M. 
to 6 A.M. No change in the dietary regimen was 
made during the test day. Waking clearances were 
compared with those during sleep and expressed 
as night to day ratios (N/D). In the normals the 
average N/D ratio for Cyy was 0.94, for Cpan, 0.97, 
and for endogenous creatinine clearances, 0.97. In 
patients with heart failure the average N/D ratio 
for Cry was 1.18, for Cpan, 1.14, and for endogenous 
creatinine clearances, 1.16. The endogenous crea- 
tinine/insulin clearance ratio averaged 0.92 in the 
normals, and 0.75 in patients with heart failure. 
It is concluded that glomerular activity is typically 
unchanged or decreased during sleep in normal 
Subjects, whereas it typically increases during 
sleep by a significant amount in heart failure. The 
endogenous creatinine clearance is not a reliable 
index of filtration rate in subjects with heart 
failure. 

Augmentation by catechol and p-cresol of the 
*xidation of proteins by mushroom tyrosinase. 
Irwin W. Sizer and Ciype O. BrinpLEY (by in- 
Vitation). Dept. of Biology, Massachusetts Insti- 
tule of Technology, Cambridge, Mass. In previous 
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experiments we have shown that certain proteins 
can be oxidized by tyrosinase and, in the case of 
invertase, this oxidation is accompanied by a de- 
crease in invertase activity. Since the oxidation of 
certain substrates by tyrosinase is accelerated by 
the addition of an activator (See Nelson, J. M. and 
Dawson, C. R., Adv. in Enzymol. 4: 99, 1944) we 
have tested such activators on the tyrosinase 
protein systems. As little as 1 K 10-4 M catechol 
or p-cresol greatly accelerates and renders more 
extensive the action of tyrosinase on certain pro- 
teins. In the action of tyrosinase on invertase the 
phenolic activator seems to be coupled to the sys- 
tem like a co-enzyme. The reduced and oxidized 
form of the phenolic activator constitute a revers- 
ible oxidation-reduction system; i.e., catechol = 
o-benzo-quinone (see Nelson and Dawson). A side 
reaction is the slow formation of quinone polymers 
from the oxidized forms of the phenolic activators. 
These intermediary and final oxidation products 
of catechol had no effect on invertase activity in 
the absence of tyrosinase. Insulin oxidation by 
tyrosinase is greatly accelerated by the presence 
of traces of catechol, as indicated by a decrease in 
the ultraviolet absorbtion spectrum and a decrease 
in biological activity. Similar results are obtained 
with crystalline pepsin where tyrosinase in the 
presence of catechol produced a marked change in 
the ultraviolet absorbtion spectrum of pepsin and 
a decrease in peptic activity. Indications have 
been obtained that tyrosinase in the presence of 
certain phenolic compounds will oxidize many 
other proteins containing a high percentage of 
tyrosyl groups. 

Comparison of transmission spectra of blood 
in the human ear flushed by histamine with those 
obtained after heat flushing. WrLt1aAmM SLEATOoR, 
Jr., JaMEs O. Exam, D. J. Kizran, W. N. Exam, 
Jr. (introduced by H. L. Wurre). Dept. of Phys- 
tology and Dept. of Surgery, Washington Univ. 
School of Medicine, St. Louis, Mo. Using the 
monochromator and amplifier arrangement already 
described (Neville et al., Federation Proc. 1949), 
the percentage transmission of the ear lobe or pinna 
of a number of normal subjects was measured as a 
function of wave length from 5000A to 11,000 A. 
Curves were taken with the subjects breathing 
air, 100% Ose, and 12% Oz; and with the ears flushed 
by means of histamine administered electrophoreti- 
cally, or by means of heat (which has been the 
principal arterializing agent used in oximetry). 
For both heat and histamine the percentage trans- 
mission when the subject breathed pure oxygen 
was, on the average for A less than 7800 A, about 
15 to 20% higher than when the subject breathed 
12% Oz; for A greater than 7800 A the 100% Q, 
curve was 3 to 10° lower than the 12° Q, curve. 
With histamine the spectrum when the subject 
breathed room air followed the 100° OQ, spectrum 
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closely through the whole wave length range, 
rarely differing by as much as 4%. This would be 
expected if the ear were really arterialized since 
normal arterial O2 saturation is known to be above 
95% on air and 99-100% on pure Oz. With heat, 
however, the room air curves were markedly (10- 
20%) below the 100% Oz curves, but followed the 
12% Oz curves very closely (3-6%). The presence 
of a significant fraction of venous blood (Oz satu- 
ration 75-80%) in the heated ear would account 
both for the large difference between 100% Oz and 
air, and the small difference between air and 
12% Or. 

Peripheral vascular reactions in the wing of 
the bat after total-body X irradiation. DouGLas 
E. Smiru, GeorGe SviHia (by invitation) and 
Harvey M. Parr. Biology Division, Argonne 
National Laby., Chicago, Ill. A number of peri- 
pheral vascular reactions (erythema, hyperemia, 
increased capillary fragility, hemorrhage) have 
been described in man and laboratory animals 
following exposure to X radiation. In the hope of 
obtaining a definitive picture of the development 
of these phenomena microscopic observations and 
cinema microphotographs were made of vascular 
beds in the wing of the living, intact bat (Myotis 
lucifugus) before and at various intervals after 
total-body X irradiation. Studies were made on 
several hundred animals during the late autumn 
and winter. Until high dosages (10,000-60,000 r) 
were reached no peripheral vascular changes were 
observed. Within an hr. after such dosages large 
numbers of leucocytes, many of which stuck to 
the vessel walls, were apparent. This phenomenon 
which was most marked during the first 24 hr. 
after irradiation persisted for several days. Early 
after irradiation the blood seemed to be less viscous 
than normal only to become more viscous at the 
end of 24 to 36 hr. and remain so until death. 
Consistent changes in vessel diameter, blood flow 
and venomotion were not observed, nor were any 
indications of hemorrhage. Toxicity experiments 
suggested that the bat might be highly resistant 
to X irradiation, for in these experiments life span 
was shortened only after dosages of 15,000-60,000 r. 
Significantly, only such high dosages produced the 
peripheral vascular changes noted above. 

Observations of the action of the cardiac, pul- 
monic and aortic valves of the beating heart 
(motion picture). H. L. Smiru (by invitation), 
Hiram E. Essex, and E. J. Batpges. The Mayo 
Clinic and Mayo Foundation, Rochester, Minn. 
Perfusion of the isolated heart of the rabbit or dog 
makes possible direct observation of the action of 
the cardiac, aortic and pulmonic valves. Observa- 
tion of the mitral and tricuspid valves is facilitated 
by incising and retracting the atrial walls. With 
proper illumination, the pulmonic valves can be 
observed by cutting and retracting the walls of 


FEDERATION PROCEEDINGS 


Volume 8 


the common pulmonary artery. The observation 
of the aortic valves requires a special cannula and 
an apparatus for providing peripheral resistance 
to the flow from the left ventricle. Certain observa- 
tions are discussed. 

Effect of salt-sugar solution and DCA on lacta- 
tion. THomas C. Smita (introduced by F. L. 
Hisaw). The Biological Labys., Harvard Univ., 
Cambridge, Mass. Four-month-old rats were adren- 
alectomized and maintained with 1% NaCl, 1% 
glucose in the drinking water. Three days after 
adrenalectomy, they were paired with normal 
males. At parturition, some were continued on salt 
and glucose, while others were given tap water to 
drink and injected with DCA in .2 ml. sesame oil 
daily during lactation. The ability to lactate was 
measured by the growth and survival of the litter, 
reduced to 4 young; the growth of comparable 
litters of normal mothers served as controls. Salt 
and sugar therapy enabled adrenalectomized 
mothers to maintain normal pregnancies and under- 
go normal parturition, but in no case was lactation 
normal. Similarly, lactation was not normal in 
animals given 0.1 or 0.56 mg. DCA daily. One mg. 
DCA resulted in significantly improved lactation, 
with all litters, though underweight, surviving 
until weaning. Two mg. DCA gave normal lacta- 
tion. Nearly normal body weight and carbohydrate 
stores have been maintained in adrenalectomized 
rats with 1% salt solution or 0.5 mg. DCA (Ander- 
son and Herring, Proc. Soc. Exp. Biol. & Med. 
43 : 363, 1940). The present results show that salt 
and sugar or DCA (0.1, 0.5 mg.) will not maintain 
lactation but larger doses of DCA (1.0, 2.0 mg.) 
are effective. 

Rate of elimination of sulfadiazine from the 
blood in the newborn. FRANKLIN F. SNypER. 
Depts. of Obstetrics and Anatomy, Harvard Medical 
School, Boston, Mass. Sulfadiazine was found in the 
blood for a prolonged period in premature, new- 
born, and early suckling infant rabbits in contrast 
to adults, following subcutaneous injection of a 
standard dose, 0.5 gm/kg. Thus, the blood was 
negative in adults in less than 12 hr., while in pre- 
mature animals of 30 days the blood contained 
6 mg/100 cc. 24 hr. after injection. At 18 hr., the 
blood level in full term animals of 32 days was 
14 mg.; in suckling infants of 1 week it was 5 mg.; 
and at 2 weeks or older the blood was negative. 
Much higher concentration of sulfadiazine was 
noted in the blood of the newborn than in that of 
adults despite uniform dosage. At one hour follow- 
ing injection, the blood level in adults averaged 
22 mg. while in prematures it was twice as great, 
averaging 47 mg.; in the newborn at term it was 
41 mg.; in suckling animals at one week it was 
33 mg., and at 4 weeks was 27 mg. At 6 hr. after 

injection, the blood level in the newborn averaged 
35 mg. in contrast to 7 mg. in adults. In all samples 
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obtained from 150 rabbits, determinations were 
made before and after hydrolysis using Marshall’s 
method. The foregoing results are of particular 
interest in connection with the clinical observation 
of increased hazard for the child associated with 
sulfadiazine therapy at the time of birth or pre- 
ceding it. 

Ratio between tension and total electrical 
activity in human skeletal muscle. R. SNypDER (by 
invitation), C. F. S. FisHer (by invitation), and 
A C. Burton. Dept. of Biophysics, Univ. of 
Western Ontario, London, Ontario, Canada. Most 
electromyography has used needle electrodes and 
recorded action currents of local single muscle 
units. General opinion has been that since different 
units were out of phase, the total integrated elec- 
trical activity, recorded from surface electrodes 
at the end of the muscle, would not correlate well 
with total tension. This is an error in statistical 
theory, and we find, using the flexor muscles of 
the arm and rectifying the output of an electro- 
myograph, that there is a reproducible relation 
between tension and output. With the upper arm 
vertical, the elbow supported, and forearm hori- 
zontal, increasing loads are hung on the wrist. The 
output increases with increasing load, with a 
tendency for the slope of the graph to increase at 
high loads. Resistance of electrodes is not a dis- 
turbing factor. With a constant load, the output 
remains constant until fatigue sets in, when the 
electrical activity steadily rises. The ratio of ten- 
sion to electrical output (T/E) is very different 
in the flexor arm muscles of different individuals, 
being much greater where the muscle is larger and 
presumably ‘trained’. The measurement of the 
ratio offers a way of following the development of 
muscles by training and after disease, and of 
studying the process of fatigue. A consistent theory 
would be that in training and in fatigue, the elec- 
trical output of the single units is relatively con- 
stant, while the tension exerted is variable. 

Pressure responses of the cerebrospinal fluid 
to diffusion respiration and carbon dioxide in- 
halation. JosepH N. SPENCER (by invitation), Ext 
8. GoLpDENSOHN (by invitation), Ricuarp W. 
WatreHEAD, Ropert F. Grover (by invitation) 
and Witt1am B. Draper. Dept. of Physiology and 
Pharmacology, Univ. of Colorado Medical Center, 
Denver, Colo. Simultaneous observations on cere- 
brospinal fluid pressure, systemic arterial and 
Venous blood pressures, and heart and respiratory 
tates were recorded continually from dogs by means 
of strain gauge manometers. Venous blood pH was 
determined at intervals. Observations were made 
during diffusion respiration and with various con- 
tentrations of CO, in O2 administered by inhalation 
under light thiopental sodium anesthesia. With 
diffusion respiration and the various concentrations 
of carbon dioxide administered, the cerebrospinal 
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fluid pressure was seen to rise consistently to at 
least twice the control value, and to an average of 
33 times the control value. The maximum elevation 
is frequently observed within 10 minutes. During 
diffusion respiration, cerebrospinal fluid pressure 
rose slowly to 33 times the control value after 
about 15 minutes. The pressure then declined from 
its peak but remained elevated. During inhalation 
of 40% CO: in Ov, the maximum rise in cerebro- 
spinal fluid pressure was usually reached in 5 min- 
utes and rose to 43 times the control pressure. 
Changes in heart rate, respiration, and arterial 
pulse pressure were reflected in the cerebrospinal 
fluid pulse waves. However, neither these factors 
nor variations in arterial blood pressure showed 
close correlation with the observed rise in cerebro- 
spinal fluid pressure. Studies on the effects of in- 
halation of 10, 20 and 30% CO: in Oz will be re- 
ported. 

Spectral deviations found in hemolyzed ery- 
throcytes of rabbits fed a purified diet. S. S. 
Spicer, J. G. Wootey, and Arte, M. Crark (in- 
troduced by Wiiu1amM J. Bowen). Experimental 
Biology and Medicine Inst., National Institutes 
of Health, Bethesda, Md. Rabbits maintained on 
a purified diet containing leached alcohol extracted 
casein, sucrose, Wesson oil, cellophane, minerals 
and pure vitamines have survived for a period of 
months to years. Some of these animals have shown 
an unusually dark color in the suspension of their 
washed red cells. Below 5800 A, the absorption 
spectra of hemolysates from purified diet rabbits 
appeared normal. However, the 1/20 dilution of 
washed red cells of these rabbits in saponin buffer 
revealed abnormally high absorption between 
about 5900 and 6500 3 This absorption was evident 
in the oxygenated hemolysate whether buffer of 
pH 6.2, 7.9, or 9.0 was used. Subtracting the mean 
molar (equivalent) extinction coefficient of hem- 
olysates (pH 7.4) from several stock diet rabbits 
from that of the purified diet animals showed a 
maximum at 6200 A in the oxygenated and 6150 A 
in the CO treated solution. The optical density of 
the CO derivative exceeded that of the oxy form 
by about 40%. In hemolysates of the rabbits fed 
purified diet, when the hemoglobin was converted 
to methemoglobin at pH 8.6 or to metcyanhemo- 
globin there was slightly increased density occur- 
ring uniformly without the presence of an absorp- 
tion hand between 5800 and 6500 A. The band in 
the oxygenated hemolysate was noted spectro- 
scopically in 6 of 16 animals maintained on purified 
diet and in none of 15 rabbits on the laboratory 
stock diet for 1 to 3 years. 

Electroshock studies: (a) Convulsant effect of 
microwaves. (b) Changes of current during stimu- 
lation. E. A. SpreGEx, P. H. Wiucox (by invitation), 
and A. J. Lee (by invitation). Dept. of Exper. 
Neurology, Temple Univ. School of Medicine, 
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sPhiladelphia, Pa., and Traverse City State Hospi- 
ital, Traverse City, Mich. a) The convulsant effects 
‘of repeated rectangular microwaves were studied 
iin guinea pigs using a generator with pulses of 5 to 
-40 microseconds at frequencies from 60 to 800 per 
second and Offner’s brief stimulus apparatus with 
pulses from 50 microseconds upwards at frequen- 
cies of 60 and 120 per second. The electrodes were 
applied bitemporally on the intact skull. General- 
ized epileptiform convulsions outlasting the stimu- 
lating current could be produced at a minimum 
duration of the individual pulses of 10 microsec- 
onds. Quantity-duration curves for the component 
pulses (abscissa : msec.; ordinate : microcoulombs ) 
obtained with Offner’s stimulator (120/sec.) 
showed that the necessary pulse Q’s decrease as 
the total duration of the stimulation is increased 
from 0.1 second to 1.0 second and also as the dura- 
tion of each pulse is decreased from 0.5 msec. to 
about 0.05 msec. Temporal summation at this fre- 
quency apparently is sufficient to reach the convul- 
sive threshold even when relatively few neurones 
are stimulated with each pulse, thus decreasing 
the possibility of supramaximal stimulation of 
some of the neurones. 

(b) Cathoderay oscillograph records of voltage 
and current during stimulations with 60 cycle 
A.C. or halfwave rectified A.C. revealed a definite 
(up to 40%), regionally unspecific increase of cur- 
rent within the first 0.1 second. The decrease of 
resistance appears also on subthreshold stimula- 
tion. It is still marked 10 minutes after cessation 
of stimulation. The resistance to a large extent 
depends on the voltage applied; it is considerably 
lower with high than with low voltage. 

Hemorrhagic diathesis in leukemia. MaryLoo 
SPooNER (introduced by W. J. Merk). Dept. of 
Physiology, Univ. of Wisconsin Medical School, 
Madison, Wis. Few studies concerning the cause 
of the hemorrhagic tendency in leukemia have 
appeared in the literature. A group of tests includ- 
ing coagulation time, clot retraction, prothrombin 
time, antithrombin titer, bleeding time, capillary 
fragility test, vitamin C levels of blood and plas- 
ma, and fluorescein test for capillary permeability 
was run on 33 patients with clinical diagnoses of 
various types of leukemia. Patients with Hodgkin’s 
disease and lympho sarcoma were used as controls 
making a total of 50 patients. An attempt was 
made to correlate the findings with the presence of 
hemorrhagic signs. Results show that a correlation 
does not necessarily exist between positive labora- 
tory data and the presence of hemorrhagic signs. 
In the group of patients with acute leukemia, there 
was a better correlation between positive labora- 
tory data and clinical evidence of hemorrhage. 
Increased capillary fragility did not correlate 
with increased capillary permeability as deter- 
mined by the fluorescein test. Lower vitamin-C 
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levels were found in the control group, which 
rarely showed hemorrhagic signs, than in the leu- 
kemic group which had a higher incidence of 
hemorrhagic signs. The data do not indicate 
whether or not hemorrhages might occur at some 
future time. As in other laboratory tests, a series 
of the same determination or a group of different 
determinations will yield more information than a 
single test. 

Changes in blood pressure and renal function 
in hypertensive dogs following abscess produc- 
tion. J. SraAMLER (by invitation), S. RopBarp and 
L. N. Karz. Cardiovascular Dept., Medical Re- 
search Inst., Michael Reese Hospital, Chicago, Ill. 
The production of an abscess in hypertensive dogs 
leads to a fall in blood pressure which usually be- 
gins within 24-48 hr. of the tissue injury and per- 
sists for periods up to 3 weeks. This fall in blood 
pressure was studied in 9 dogs; it occurred when 
either subcutaneous tissue implantation or intra- 
muscular carbon tetrachloride injection was used 
to incite abscess. As part of an extensive project 
investigating the mechanism of this phenomenon, 
renal clearance studies were done on these dogs 
prior to and following abscess production. These 
studies showed that abscess formation is also 
associated with a significant increase in renal 
blood flow, which usually begins within 24-48 hr. 
and persists for as long as three weeks. This was 
more marked and prolonged in those dogs showing 
a greater, more sustained blood pressure fall. The 
increase in renal blood flow was not always syn- 
chronous with the fall in blood pressure. No sig- 
nificant changes in glomerular filtration rate were 
noted; the filtration fraction was decreased ; renal 
vascular resistance was significantly lowered. The 
data suggest that the fall in blood pressure after 
abscess production may not be causally related to 
the increased renal blood flow (relief of renal 
ischemia) observed in these hypertensive dogs. 

Further direct experiments on the relation 
between ballistocardiograms and systolic veloc- 
ity curves. Isaac Srarr, R. L. Mayock (by invi- 
tation) and O. Horwirz (by invitation). Depis. of 
Therapeutic Research and Medicine, Univ. 4 
Pennsylvania, Philadelphia, Penna. We have col- 
tinued the experiments of the type reported at the 
last meeting. Using cadavera lying on the ballisto- 
cardiograph at necropsy, fluid has been injected 
into the aorta alone, the pulmonary artery alone, 
and into both together. The amount of the injet- 
tion was optically recorded at each instant. Aorti¢ 
blood pressure was secured by a Hamilton manom- 
eter in the later experiments, and a normal diastoli¢ 
pressure was attained by connecting a pressure 
bottle with a femoral artery. ‘Normal’ injections 
produced normal pressure pulse waves. We havé 
secured good records of about 100 ‘systoles’ in 6 
cadavera. The deflection of the ballistocardiogra™ 
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is caused by the acceleration of the injected fluid 
and not by its velocity per se. The contour of the 
ballistic record follows that of the calculated curve 
of acceleration, lagging a little behind it. The ‘J’- 
wave follows the contour of the first part of the 
acceleration curve with a fidelity which has sur- 
prised us ; the latter part of the acceleration curve 
is not so accurately reflected in the ballistocardio- 
gram unless the initial impacts are very small. 
Evidently after-vibrations from large initial im- 
pacts distort the latter part of the curve in more 
‘normal’ records. In these experiments the ‘I’-wave 
was smaller than is found during life, probably 
because the shape of the cannulae used did not 
reproduce the movement of blood within the heart 
during systole. For a given acceleration fluid in- 
jected into the pulmonary artery causes less initial 
deflection of the ballistocardiogram than fluid in- 
jected into the aorta. 

Interrelation of effects of intraarterial injections 
of histamine and acetylcholine on gastric secre- 
tion. GEorGE W. Sravraky. Dept. of Physiology, 
Faculty of Medicine, Univ. of Western Ontario, 
London, Canada. As previously reported, acetyl- 
choline injected into a quiescent stomach through 
the gastrosplenic artery causes an alkaline secre- 
tion which is free from pepsin (G. M. Morton and 
G. W. Stavraky, Federation Proc. 7: 82, 1948). 
Similar intraarterial injections of histamine in 
1/300,000 dilution (100-200 cc/hr.—17 kg. dog) are 
found to evoke a secretion of highly acid gastric 
juice of low digestive power. More concentrated 
solutions of histamine inhibit the secretion of hy- 
drochloric acid. Addition of acetylcholine 
(1/100,000 concentration) to the solution of hist- 
amine lowers the acidity of the gastric juice but 
markedly activates the secretion of pepsin. Also, 
if acetylcholine is injected before histamine (caus- 
ing an alkaline secretion without pepsin) a subse- 
quent injection of histamine evokes a reduced 
secretion of acid but the gastric juice secreted in 
response to histamine now contains large quanti- 
ties of pepsin. When atropine is injected before a 
combined administration of acetylcholine and 
histamine, it precludes the secretion of pepsin. 
However, interposed between the injections of 
acetylcholine and histamine, atropine does not 
prevent histamine from causing a secretion of gas- 
tric juice of high digestive power despite the fact 
that before atropinization acetylcholine caused a 
secretion which contained no pepsin. The results 
of these experiments seem to warrant the conclu- 
sion that a preexisting or combined cholinergic 
stimulation of the glandular elements of the gastric 
mucosa is necessary in order that histamine may 
Cause a secretion of pepsin. 

Pressure and activity recordings in the pylorus 
and rectum of man. F. R. Sreacerpa and W. C. 
CLARK (by invitation). Dept. of Physiology, Univ. 
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of Illinois, Urbana, Ill. By means of a pressure 
recording pick-up, consisting of a small water 
capsule at the end of a rubber catheter connected 
to an electronic amplifier, a continuous record of 
pressure changes can be made in various locations 
along the gastro-intestinal tract. In preliminary 
observations it was noted that there were very 
obvious differences in pressure and activity when 
the water capsule was believed to be passing from 
the stomach through the Pyloric Sphincter region 
and on into the small intestine. That these changes 
in activity and pressure recordings are consistent 
has been verified in experiments on 4 different 
individuals. Furthermore that this change in ac- 
tivity and pressure is found only in the Pyloric 
Sphincter region is confirmed by X-ray examina- 
tions. The actual pressure in the Pyloric region 
was 5-10 cm. of water higher than on either the 
stomach or intestinal side of the sphincter area 
and the activity showed a tonic rhythm of 11 con- 
tractions per minute, an observation very different 
from that recorded in the stomach or intestine. 
When comparative studies of pressure and activity 
were made between the rectum and sigmoid colon, 
differences were also recorded. 

Effect of coffee on the growth of white rats. 
ArtTHur H. STrernHAus and AARON SPITZER (by 
invitation). George Williams College Laby. for 
Physiologic Research in Physical Education, Chi- 
cago, Ill. A coffee infusion interfered markedly 
with the growth of white rats when this was added 
to a milk diet fortified with iron and copper. Rats 
fed the fortified milk plus coffee infusion from the 
time of weaning averaged a gain of 49 gm. in body 
weight in 9 weeks. Litter mates consuming identi- 
cal quantities of milk plus tap water or milk plus 
5% tannic acid in water, both equivalent to 
volume of coffee infusion, averaged a gain of 87 gm. 
in the same period. When the diets of the ‘coffee 
rats’ and ‘tannic acid’ rats were switched at about 
13 weeks of age, the direction of the growth curves 
was modified as expected, but not to as great an 
extent. This observation exonerates the tannic 
acid in coffee as the growth interfering factor. 
Studies now underway are designed to determine 
more accurately the ‘coffee effect’ at different ages 
and whether the observed growth failure is due 1) 
to the diversion of food to sustain a greater amount 
of spontaneous activity or 2) to some interference 
with its utilization. 

Metabolism of pigeons in extreme cold. E. 
SrREICHER (by invitation), D. B. Hacke. (by 
invitation), W. FLEISCHMANN and G. L. BuLGER 
(by invitation). Physiology Section, Medical Divi- 
ston, Army Chemical Center, Md. The ability of 
fasting pigeons to survive up to 78 hr. in extreme 
cold (—35°C.) has been demonstrated (Horvath 
et al. Science 107: 171, 1948).. Further studies have 
been carried out to elucidate the metabolic factors 
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involved in this long survival time. The metabolic 
rates of pigeons weighing between 275 and 625 gm. 
have been studied by means of an apparatus con- 
sisting of a desiccator jar of known volume con- 
taining a CO: absorber. The metabolic rate is esti- 
mated simply by determining the change in O2 
content of this chamber. At room temperature 
(24°C.) the range for the basal metabolic rate is 
from 105-125 C/kg/24 hr. This rises to about 375 
C/kg/24 hrs. after 4 hr. at —40°C., and varies 
between 300 and 500 C/kg/24 hr. until the terminal 
drop in body temperature. Blood glucose remains 
within the normal range up to 72 hr., although the 
liver glycogen is almost depleted by the end of 
24 hr. 

Effect of cold adaptation on highest and lowest 
temperatures at which turtle heart continues 
beating. D. E. SruLLKEN (by invitation), F M. 
Wuire (by invitation) and W. A. HiestTanp. 
Laby. of Animal Physiology, Purdue Univ., Lafay- 
ette, Ind. Turtles were kept at 4°C. as long as 10 
weeks to allow ‘cold adaptation’. The hearts of 
these turtles were placed in Ringer solution with 
‘control’ hearts of non-cold adapted turtles. The 
temperature of the Ringer bath was slowly lowered 
and the temperatures at which the beating ceased 
was recorded. After both hearts had stopped beat- 
ing at the lower of the two temperatures the bath 
was then heated and the temperature raised slowly 
until both hearts resumed beating and continued 
until each stopped at its respective high tempera- 
ture. The results were as follows: With falling 
temperature the cold adapted hearts stopped 
beating at an average temperature of 11.3°C. (av. 
of 8 hearts) while the non-cold adapted hearts 
stopped at an average temperature of 1.03°C. 
(av. of 8 hearts). With rising temperatures the 
cold adapted hearts stopped at an average tem- 
perature of 38.9°C. (av. of same 8 hearts) while the 
non-cold adapted hearts failed at 36.2°C. (av. of 
same 8 hearts). Evidence shown by the cardio- 
grams indicates that the sinus tissue is apparently 
affected by cold adaptation more than the myo- 
cardium. It is surprising that the cold adapted 
heart failed at a higher temperature than did the 
non-cold adapted heart with falling temperatures. 
Also paradoxically the cold adapted heart con- 
tinued beating at a higher temperature than did 
the non-cold adapted heart with rising tempera- 
tures. 

Centers governing temperature selection and 
the frequency response to temperature in the 
brain of trout. CHaRLorre SULLIVAN (by invita- 
tion) and Kennetu C. Fisuer. Univ. of Toronto, 
Toronto, Canada. Trout in a gradient of tempera- 
ture normally remain at, that is, select, a compara- 
tively narrow range of the temperatures available. 
This response to temperature disappears when 
lesions are made in the forebrain of these organisms 
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but not when the dorsal portion of the cerebellum 
is destroyed. The frequency with which spontane- 
ous movements occur in trout changes with tem- 
perature in a complex but reproducible manner. 
The general nature of this response is unaffected 
by damage to the forebrain but may be completely 
changed by destroying the dorsal part of the cere- 
bellum. 

Effect of posterior pituitary extract on man. 
F. Sunanwara (by invitation), D. DuNcANson (by 
invitation) and O. G. Edholm. Dept. of Physiology, 
Univ. of Western Ontario, London, Canada. Fore- 
arm blood flow was measured before and after the 
intravenous injection of 4 units of histamine-free 
posterior pituitary extract into healthy male volun- 
teers. Measurement of cutaneous blood volume 
was made with a Millikan oximeter ear piece. Im- 
mediately following the injection, the subjects’ 
faces become ashen in color, the pallor persists for 
approximately 60 minutes. The oximeter readings 
on the ear showed a definite diminution in ear 
blood volume, but these readings returned to 
normal before normal color returned to the face. 
The forearm flow shows a slight increase imme- 
diately after the injection and thereafter is within 
normal limits. The subjects complained of nausea 
and abdominal discomfort and a desire to defecate. 
In several cases there was slight headache. These 
symptoms and the appearance of the subject are 
strikingly similar to those observed after fainting 
as a result of haemorrhage. 

Effects of low environmental atmospheric pres- 
sure on the blood of turtles. Louis A. Susca (in- 
troduced by CuHarLes G. WILBER). Biological 
Laboratory, Fordham University, New York City. 
Susca and Wilber (1948) reported changes in the 
cholesterol content of the blood of turtles of the 
variety Pseudemys sp. after subjecting them to 
pressures equivalent to various altitudes. Further 
pressure studies indicate that changes occur also 
in the glucose and phospholipid content of the 
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blood of turtles. Estimations for glucose in the 
blood, using the Somogyi filtrate, were made for 
each of 10 untreated animals, and also, for 10 
turtles subjected individually to pressures equiva- 
lent to altitudes of 18,000; 33,000; 48,000; 64,000; 
and 90,000 ft. respectively. Estimations for the 
phospholipid content of the blood of turtles simi- 
larly treated also were made. The accompanying ta- 
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ble gives the mean value, in mg/100 cc. of blood, for 
each of the substances estimated. Each value repre- 
sents the mean of 10 readings, each of which is for 
the blood of a different animal. 

Considerable variation occurs at different pres- 
sures, but changes within a single group of 10 ani- 
mals are of the same order of magnitude. Emphasis 
in the changes is noted at pressures equivalent to 
altitudes of 33,000 and 48,000 ft. respectively. 

Effects of various concentrations of potassium 
cyanide on Pelomyxa carolinensis. Louis A.Susca 
(by invitation) and CHar.es G. WiLBeErR. Biologi- 
cal Laby., Fordham Univ., New York City. A de- 
tailed study of the effects of .001m; .005m and .05m 
KCN on Pelomyza carolinensis indicates that the 
cellular structures of the amoeboid organism are 
affected. Changes in the number, size, and shape 
of nuclei occur after the organisms are placed in 
the various solutions for more than 24 hr. In a 
001m solution, the large number of nuclei char- 
acteristic of the organism is not affected ; in a .005m 
solution, very few nuclei appear; in a .05m solu- 
tion, a very small number of nuclei is observed. 
Sizes of the nuclei vary from 12 micra to 14 micra 
in diameter in organisms placed in .05m KCN, to 
24 micra to 28 micra in organisms placed in .001M 
KCN. In .001m KCN, nuclei are spherical or 
elongated in shape; in .005m KCN, nuclei are 
ellipsoidal in shape ; in .05m KCN, nuclei are either 
spherical or elongated in shape. The number of 
contractile vacuoles is largest in organisms placed 
in 05m KCN. Many contractile vacuoles are ob- 
served in organisms placed in .001m KCN, and very 
few are noted in organisms placed in .005m KCN. 
The distribution and spherical shape of refractive 
bodies in the organisms are not affected by any 
of the solutions. Food vacuoles form at frequent 
intervals in organisms from each solution, but few- 
est are formed in organisms placed in .05m KCN. 
The bipyramidal and truncated crystals are 3 
micra in width in organisms placed in .001mM KCN; 
mostly 1.5 micra in width in .005m KCN; and 1.5 
micra to 3 micra in width in .05m KCN. 

Free amino acids in the plasma of Eck fistula, 
Meat intoxicated, and hepatectomized dogs. 
Muriet H. Svec (introduced by SmitH FREEMAN). 
Dept. of Experimental Medicine, Northwestern 
Medical School, Chicago, Ill. Sixteen free amino 
acids were measured in the plasma of fasting dogs 
by microbiological assays. Alanine and glycine were 
determined chemically. Normal ranges were estab- 
lished on series of 12 to 36 dogs for each of 13 amino 
acids. Following Eck fistula formation, 4 of5 dogs 
showed an average reduction of 10u/g. of free leu- 
tine/ml. of plasma. This decreased value remained 
within the previously established normal range. 
Twelve other amino acids showed no consistent 
changes. Five of 6 meat-intoxicated Eck fistula 
dogs showed definitely increased plasma histidine 
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and arginine; 8 of 9 showed increased methionine 
and tyrosine. Five other meat-intoxicated Eck 
fistula dogs showed slightly elevated cystine and 
leucine levels. The remaining 6 amino acids studied 
varied inconsistently or not at all. Two normal 
dogs and 7 or 8 portal-obstructed dogs on the same 
horse meat diet did not show these changes. In a 
series of 15 dogs, during an 8 to 16 hr. period follow- 
ing hepatectomy, plasma methionine dropped 
markedly in 12, sometimes disappearing com- 
pletely. These animals also showed a definite eleva- 
tion of the histidine level. Tryptophane decreased 
in all of 8 dogs studied. Three out of 4 animals 
showed increased alanine and lysine. Determina- 
tions of glutamic acid in 5 dogs and glycine in 4 
showed definite increases in plaSma levels post- 
operatively in all animals. These changes were 
distinct from those of the control period during 
which the animals to be hepatectomized received 
by vein the amount of glucose to be given post- 
operatively. 

Castration and the mobilization of nitrogen 
during fasting. CLrara M. Szeco and ABRAHAM 
White. Dept. of Physiological Chemistry, School 
of Medicine, Univ. of California at Los Angeles, 
Los Angeles, Calif. The mobilization of nitrogen 
from lymphoid tissue, liver and carcass of castrate 
male and female mice of the CBA strain was studied 
during a 48-hr. fast. Castration in both sexes in- 
hibited the decline in the ratio of lymphoid tissue 
to body weight which normally accompanies the 
stress of total inanition. Loss of nitrogen from 
lymphoid tissue was concomitantly depressed. 
The composition of the liver tissue of fed castrate 
mice differed significantly from that of intact con- 
trols. Higher concentrations of liver lipids and 
greater liver weights were observed in the gonadec- 
tomized animals. Utilization of liver nitrogen 
during subsequent fasting, however, was unaffected 
by castration. The mechanism by which castra- 
tion inhibits the fasting involution of lymphoid 
tissue is being investigated in relation to adreno- 
corticotrophic and gonadotrophic activity of the 
adenohypophysis. 

Measurement of renal plasma flow in man by 
the slope method without urine analysis. Ha. S. 
TAcKET (introduced by C. Ritey Houck). Divi- 
sions of Medicine and Physiology, Univ. of Tennes- 
see, Memphis, Tenn. The rate of disappearance 
from the plasma of a substance,previously adminis- 
tered by a single intravenous injection, represents 
the amount of that substance removed by the kid- 
ney per unit time, assuming no extra-renal loss. 
That rate, expressed as a fraction (S) of the total 
substance available for excretion, multiplied by 
the volume in which the total substance is dis- 
tributed (Vc), gives the volume of fluid that con- 
tains the amount removed by the kidney per unit 
time, or the renal clearance (C). Thus: C = VecS. 
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We have determined para-aminohippurate clear- 
ance by this method in 12 experiments on 10 pa- 
tients with no evidence of renal impairment, 
comparing results with simultaneously measured 
urine clearances. (Before colorimetric analysis, 
all plasma filtrates and diluted urines were hydro- 
lyzed in 0.4N HCl at 97°F. for 34 hours to free PAH 
conjugated by the liver.) Slope clearance based on 
the v..'ume of distribution of PAH gave values that 
were consistently too high. However, using empiri- 
cally the volume of distribution of mannitol, the 
quotient of the slope clearance and the urine 
clearance averaged 0.91 with a range from 0.65 to 
1.08. In 8 of the 12 experiments, the quotient aver- 
aged 1.005 with a range 0.95 to 1.08. The reason for 
the failure to obtain completely consistent results 
is not yet evident, but good correlation was ob- 
served more frequently than can be explained 
fortuitously. We failed to find satisfactory correla- 
tion between the slope clearance and the urine 
clearance of mannitol. The explanation for this dis- 
crepancy, likewise, is not yet apparent. 

Reabsorption of potassium by the kidney. 
Ropert Tarai, and DonaLp W. SELpDIN (intro- 
duced by Donatp H. Barron). Dept. of Internal 
Medicine, Yale Univ. School of Medicine, New 
Haven, Conn. From a survey of the literature one 
may surmise that a ratio of the concentrations of 
urine potassium to serum potassium below one has 
not been reported. Concentration ratios (U/P) 
below one would signify formation of renal tubular 
reabsorbate with a concentration of potassium 
greater than that of extracellular fluid. Such con- 
centration ratios were observed during the 
following conditions: water diuresis; glucose 
diuresis during ingestion of water; and during 
recovery from the shock of ‘dolophine’ intoxica- 
tion. When urine flows were 948 and 1008 cc/hour 
during water diuresis, in 2 normal subjects, urine 
potassium was 2.5 and 2.8 mEq/l. per liter, and 
concentration ratios were both 0.68. During glucose 
diuresis and water ingestion, urine potassium was 
1.3 mEq/I., concentration ratio was 0.38, and urine 
flow was 1462 ec/hour. Such high rates of urine flow 
are not a necessary prerequisite for a concentration 
ratio below one. A ratio of 0.84 and urine potassium 
of 3.3 mEq/l. when the urine flow was only 135 cc/ 
hour occurred in a patient sustained on fluids 
without potassium during recovery from peripheral 
vascular collapse. Despite the capacity of the kid- 
ney to produce a urine with a concentration ratio 
below one, this is rarely found during the develop- 
ment of potassium deficiency in man. Conditions 
affecting efficient reabsorption of potassium during 
low rates of urine formation have not been clearly 
defined, but probably include the state of hydra- 
tion and metabolic factors. 

Repetitive studies of intra-arterial pressures 
after resection for coarctation of the aorta in man. 
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Bowen E. Taytor (by invitation), O. Turrox 
CiaGerr (by invitat‘on), Howarp B. Burcuet, 
and Ear H. Woop. Section on Physio ogy, Mayo 
Foundation, and the Division of Surgery, Mayo 
Clinic, Rochester, Minn. Continuous and simul- 
taneous intraradial and intrafemoral arterial pres- 
sures and electrocardiographic data obtained from 
17 patients before and after resection for coarcta- 
tion of the aorta have indicated that, postopera- 
tively, the cardiovascular dynamics were altered 
toward, but did not attain, normal values. Addi- 
tional studies have been carried out to determine 
whether or not additional changes occur over longer 
periods after operation. In 10 patients studied pre- 
operatively, radial and femoral arterial pressures 
averaged 199 systolic and 101 diastolic and 117 
systolic and 84 diastolic, respectively. During the 
studies conducted an average of 3 weeks after 
operation, radial and femoral arterial pressures 
averaged 158 systolic and 77 diastolic, and 128 
systolic and 74 diastolic, respectively. When these 
patients were again studied an average of 7 (3 to 11) 
months after operation, the radial arterial pressure 
had decreased on the average from the first post- 
operative study 16 + 5 mm. Hg systolic and 9 +3 
mm. Hg diastolic, although the average change in 
femoral systolic pressures was not significant. 
The average femoral diastolic pressure decreased 
5.2 + 2.5 mm. Hg. Significant improvement in the 
femoral/radial systolic pressure ratio and the 
femoral/radial pulse pressure ratio probably indi- 
cate that the decrease in cephalic blood pressure 
was related to a continued improvement in the 
blood flow through the descending thoracic aorta. 
Evidently, additional changes in the cardiovascular 
dynamics toward normal may continue over 4 
period of months after resection for coarctation of 
the aorta. 

Relationships between the blood pressure in- 
creases in exercise, carbon dioxide inhalation 
and the cold pressor test. HENRy LONGSTREET 
Taytor, Austin HENSCHEL, JosEF BrozeEx and 
AnceL Keys. Laby. of Physiological Hygiene, 
Univ. of Minnesota, Minneapolis, Minn. The blood 
pressure responses to 3 standardized situations 
which increase blood pressure were studied in 379 
normotensive healthy males. There were 159 sub- 
jects 18 to 26 years old and 220 men 45 to 54 years 
old. The tests were rigidly standardized as to time 
of events, relation to meals and psychological at- 
mosphere. Blood pressures were recorded during 
a preliminary period with the subject supine. The 
hand was then immersed in ice water for one min- 
ute. Five minutes later, the subject breathed 6% 
carbon dioxide for 5 minutes. After a 5-minute re 
covery period, the subject walked on a motor 
driven treadmill at+3 miles/hour and 5% grade. 
Blood pressures were observed at frequent inter 
vals during each test by the auscultatory method. 
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The greatest increase above the control level in the 
systolic blood pressure in each test was used as an 
index of the response. The product moment corre- 
lations for the following pairs were all less than 
(.2in both age groups : work systolic blood pressure 
increment and the cold test increment, work sys- 
tolic blood pressure increment and the CQ, test 
increment and cold test systolic blood pressure 
increment and the CO; test increment. There was 
no relationship between the resting systolic blood 
pressure and the systolic blood pressure increment 
in work or in the CO, test but the correlation 
between the resting systolic blood pressure and the 
systolic blood pressure increment in the cold test 
were 0.52 in the younger and 0.44 in the older age 
group. 

Anti-diuretic substance in the urine after faint- 
ing. N. B. G. Taytor (by invitation) and R. L. 
NosLe. Dept. of Medical Research, Collip Medical 
Research Laby., Univ. of Western Ontario, London, 
Canada. The present study was made on 14 normal 
young adult human male subjects, 7 of whom 
fainted and 7 of whom did not faint. They were 
bled by venesection of amounts from 270 to 1250 cc. 
There is no correlation between amount of blood 
loss and fainting. Urine specimens were obtained, 
by voiding, before and after fainting. These were 
extracted by the method of Noble e¢ al. (1939) and 
tested for anti-diuretic activity by the rat method 
of Burn (1937). It has been established that the 
wine secreted after a faint contains an anti-di- 
uretic substance in readily detectable amounts. 
No anti-diuretic activity is found in urine from 1) 
normal subjects, engaged in routine duties about 
the laboratory (24-hour specimens); 2) experi- 
mental subjects before venesection; 3) experi- 
mental subjects after venesection, if they did not 
faint. Urine has also been obtained from 2 subjects 
who fainted spontaneously, i.e. psychic, not due 
to venesection, both these cases show anti-diuretic 
activity in the urine after the faint and not at other 
times. Evidence will be presented that the anti- 
diuretic substance found is the secretion of the 
posterior lobe of the pituitary gland. 

Origin of renal vasoconstriction in tourniquet 
shock. R. D. Taytor and Irvine H. Pace. Re- 
search Division and Bunts Institute of the Cleve- 
land Clinic Foundation, Cleveland, Ohio. We have 
previously reported on the renal vascular effects 
of application of tourniquets to the hind legs of 
dogs and concluded that the renal vasoconstriction 
Which occurs is predominantly of humoral origin. 
The demonstrations of Trueta, Barclay et al., im- 
pelled us to re-examine this conclusion. Observa- 
tions were made in dogs in which afferent stimuli 
from the hind legs were blocked by section of the 
spinal cord at L. 1. The data thus made available 
for comparison consist of observations on renal 
treulation after application of leg tourniquets in 
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1) normal dogs, 2) in dogs with the kidneys de- 
nervated and 3) in dogs with spinal cord section 
causing deafferentation. In contrast to normal dogs 
or dogs with denervated kidneys, dogs of the third 
group (deafferented) do not show significant 
changes in real vascular resistance or urine flow 
either during the time the tourniquets are in place 
or after their removal. Consequently, we conclude 
that the primary stimulus to renal vasoconstric- 
tion during the onset of tourniquet shock is neuro- 
genic and arises at the site of tourniquet applica- 
tion. The presence of renal vasoconstriction in dogs 
with denervated kidneys suggests that the ultimate 
effector mechanism of this vasoconstriction is 
partly humoral. 

Postural reflexes in deafferented limbs of the 
cat. R. D. Teaspau (by invitation) and G. W. 
Sravraky. Dept. of Physiology, Faculty of Medi- 
cine, Univ. of Western Ontario, London, Canada. 
Sensitization of spinal neurones to chemical stimu- 
lating agents and to impulses reaching them via 
pyramidal tracts was demonstrated by Draks and 
Stavraky (J. Neurophysiol. 229: 11, 1948) and by 
Teasdall and Stavraky (Federation Proc. 7: 123, 
1948). The present study of postural reflexes car- 
ried out by means of moving picture recordings 
showed that these reflexes though present in in- 
tact cats are not as distinct as in decerebrate ani- 
mals being modified by voluntary movements and 
by a tendency of the forelimbs to stay in partial 
flexion. Within 1-3 weeks after deafferentation of 
one limb by means of posterior root section, pos- 
tural reflexes, as noted by Bremer (Annales de 
Physiologie 4: 750, 1928), become very active and 
brisk. The responses are not only of the extensor 
type but also active flexion of limbs becomes promi- 
nent. Furthermore, in the supine position with 
labial cleft at 45° above the horizontal plane 
(‘manimal attitudinal extensor position’ of Mag- 
nus, Lancet 211: 531 & 585, 1926) the deafferented 
forelimb assumes a flexed position while the intact 
paw is extended at the radio-carpal joint. Ventro- 
flexion of the head causes extension of the deaffer- 
ented forelimb but usual flexion of the intact limb. 
Similarly, placement of the animal in the prone 
(‘minimal’) position increases the extensor tone 
of the deafferented forelimb. It is felt that these 
are modified positional and attitudinal reflexes 
brought about by impulses from the labyrinth 
and neck proprioceptors acting on spinal neurones 
sensitized by deafferentation. A differential study 
of these reflexes is in progress. 

Metabolism of rat testis in vitro. Jay TEpPER- 
MAN and HELEN M. TepreRMAN (by invitation). 
Dept. of Pharmacology, Syracuse Univ. College of 
Medicine, Syracuse, N. Y. In confirmation of the 
report of Schuler (Helvet. Chim. Acta. 27: 1796, 
1944) it has been found that immature rat testis 
has a slightly higher Qo, without added substrate 
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than it does in the presence of glucose, whereas the 
mature gland exhibits a markedly diminished Qo, 
in the absence of glucose. These data may signify 
that a metabolic difference exists between the 
tubular and endocrine portions of the gland, since 
the adult organ contains a much larger proportion 
of functioning tubular tissue than does the imma- 
ture one. To test this hypothesis, 11 adult rats 
(mean weight 287 gm.) were rendered unilaterally 
cryptorchid. Between 23 and 28 days after trans- 
plantation of the right testis, when histological 
examination showed marked regression of the tubu- 
lar system, Qo, and representative dry weight 
determinations were made on the transplanted 
glands (mean weight, 155 mg/100 gm. of rat). The 
scrotal glands (mean weight, 495 mg/100 gm. of 
rat) from the same rats were used as controls. The 
results were as follows: 





Qo» 





No substrate 200 mg. p.c. glucose 





Transplanted (11 rats,) 6.24S.E.+ 0.14 5.36 S.E. + 0.20 


11 vessels) 
3.95 S.E. + 0.12 6.78 S.E. + 0.12 


Control (5 rats, 13 


vessels) 











It is suggested that the tubular and interstitial 
components of adult testis may be differentiated 
by the metabolism of the surviving tissue as 
described herein. 

Reorganization of sensory function in amputa- 
tion stumps: two-point discrimination. Hans- 
Luxas TEUBER (by invitation), HowarpP. KrRiEGER 
(by invitation) and Morris B. BENDER. Psycho- 
physiological Laboratory, Dept. of Neurology, New 
York Univ. College of Medicine, New York City. 
Thresholds of tactile discrimination of two points, 
simultaneously applied, were obtained in 36 men 
with unilateral amputations above the knee. All 
measurements were made with a touch compass 
applied to the skin of the stump and to homologous 
areas of the sound limb. Longitudinal thresholds 
were obtained by placing the compass along the 
proximo-distal axis of the limb; transverse thresh- 
olds by placing the points at right angles to this 
axis. The method of constant stimuli was used. The 
threshold was defined as that distance, between 
the two points of the compass, at which 50% of the 
responses were correct. Each threshold was deter- 
mined by 140 trials. The thresholds for the stump 
were consistently below those obtained for homol- 
ogous areas of the sound limb in 34 of the 36 sub- 
jects. The average transverse thresholds of the 
stump for all subjects were 24 mm. compared to 
36 mm. on the sound limb. The average longitudinal 
thresholds were 29 mm. on the stump and 42 mm. 
on the sound limb. These differences were signifi- 
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cant at the 1% level of confidence. Similar, though 
smaller, differences were found between the stump 
and sound limb on testing proximal parts of the 
stump, the differences decreasing with a definite 
gradient as the hip was approached. There were 
no indications that superiority in two-point dis- 
crimination of the stump was due to the stretching 
or folding of the skin or concomitant distortion of 
the peripheral patterns of its innervation. The re- 
sults are considered as presumptive evidence for 
central readjustments which impart to the stump 
some of the functional characteristics of the am- 
putated limb. 

Ascorbic acid and acclimatization of animals 
to cold environment. M. TH&RIEN (by invitation) 
and L. P. Duaau. Dépt. d’Acclimatation, Institui 
de Biologie Humaine, Univ. Laval, Québec, Canada. 
It has been shown in our previous studies, that 
the white rats, which are able to synthesize ascor- 
bie acid, do react to a long exposure to cold by an 
important increase in the ascorbic acid content of 
their tissues if adaptation to the new surrounding 
takes place; if not, the contrary occurs, namely a 
significant decrease in the content of that vitamin. 
Following that observation it was found that 
guinea-pigs, which are unable to synthesize ascor- 
bie acid, need more and more of that vitamin as 
the temperature of the surrounding is being low- 
ered. Among interesting topics that have been 
observed, it may be said that: a) there is a reten- 
tion of ascorbic acid in the cold, as indicated by 
analysis of the tissues and of the urine; b) a direct 
relation between ascorbic acid content of the ad- 
renals and adaptability to low temperature; c) 4 
preventive effect of ascorbic acid towards the 
normal hypertrophy of the adrenals in the cold. 

Effect of vitamin deficiency, thyroid and ad- 
renal hormones on oxidation enzymes of rat 
tissues. SamuEL R. Tipron and Frances M. Cot- 
VIN (by invitation). Dept. of Zoology and Entomol- 
ogy, Univ. of Tennessee, Knoxville, Tenn. We have 
extended our earlier work on the relationship of 
vitamins, hormones and respiratory enzymes (su¢- 
cinic dehydrogenase and cytochrome oxidase) t0 
include adenosinetriphosphatase and d-amino acid 
oxidase of rat liver and kidney. Albino rats main- 
tained on casein-sucrose-vegetable oil plus. the 
necessary supplement of commercial vitamin B 
factors have somewhat lower liver and kidney 
phosphatase and oxidase activities than do rats 
maintained on Rockland Rat pellets. Administra- 
tion of desiccated thyroid or thyroxine for 10 to 
20-day periods results in an increase in the activity 
of both enzymes. After adrenalectomy there is 
somewhat larger decrease in amino acid oxidase. 
Treatment with lipo-adrenal extract prevented the 
decrease in oxidase with a possibly significant rise 
in adenosinetriphosphatase. In vitamin B def- 
ciency there is a small increase in liver phosphatas¢ 
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while that of kidney is not significantly altered. 
There is a decrease in the activity of amino acid 
oxidase in both tissues. When the B-deficient ani- 
mals are treated with thyroid powder there is a 
marked rise in liver phosphatase, the rise being 
considerably greater than that in hyperthyroidism 
in rats on stock diet. Kidney phosphatase does not 
show this B-deficiency effect. The stimulation of 
oxidase activity by the thyroid powder is depressed 
by B deficiency. 

Syringe oxygen cathode for measurement of 
oxygen tension in solution and in respiratory 
gases. JULIAN M. Tostas. Dept. of Physiology and 
Toxicity Laby., Univ. of Chicago, Chicago, Ill. If 
the ends of a syringe plunger be removed, one has 
a hollow tube which fits tightly into the syringe 
barrel. It is then a simple matter to insert an insu- 
lated platinum wire and a pencil-type calomel cell 
so that their tips just protrude from the end of 
the opened plunger. The plunger is then filled 
with paraffin or a cement. With leads from the 
other ends of the electrodes the platinum wire 
can be made a cathode 0.8 v. negative to the calomel 
anode. If a solution be aspirated into the syringe, 
using the electrode fitted plunger as the piston, 
the current which flows can be shown to be a 
linear function of the oxygen tension of the solu- 
tion. Precision has been studied using Ringer’s 
solution. In a 0.5 ce. volume one can measure a 
change of 0.019 cmm. of O2 with a standard error 
of 0.0001 emm. With the volume reduced to 0.05- 
0.02 ce., using a 1-cc. tuberculin syringe, sensitiv- 
ity is extended to 0.0008 emm. of O: with a stand- 
ard error of 1.7-2.38%. The instrument can also be 
used for measuring pO: in gas mixtures by taking 
ina small amount of Ringer and some of the gas. 
After equilibration, the pO: of the Ringer is meas- 
ured. The instrument is not as precise as the Hal- 
dane analyzer, and at pO: values from 185-75 mm. 
Hg it may differ from the Haldane by 3.2 mm. Hg, 
on the average. An analysis takes a few minutes. 
The instrument has not yet been successfully used 
with blood. 

Coagulation decelerating action of hemophilic 
plasma on normal plasma. L.M. Tocantins and 
R. T. Carrow (by invitation). Division of Hema- 
tology, Dept. of Medicine, Jefferson Medical Col- 
lege, Philadelphia, Penna. A coagulation decelerat- 
ing action of hemophilic plasma on normal plasma 
tan be demonstrated if the bloods are collected 
swiftly, over suitable surfaces, centrifuged at high 
speed at 5°C. and the tests carried out in collodion 
or silicone coated tubes. This property of hemo- 
philic plasma varies among hemophilic individuals 
and seems directly correlated with the severity of 
the defect and the degree of anticephalin activity 
of the plasma. Prolonged centrifugation in the cold 
accentuates the clot-decelerating power and anti- 
tephalin activity of the upper layers of the plasma, 


AMERICAN PHYSIOLOGICAL SOCIETY 


157 


while it is being reduced in the lower layers. Dilu- 
tion, aging and exposure to glass impair and even- 
tually destroy clot decelerating and anticephalin 
activity. Normal plasma to which a lipid anti- 
thromboplastin (Proc. Soc. Exptl. Biol. & Med. 
68: 110, 1948) has been added, acquires clot de- 
celerating action on intact normal plasma, and 
behaves on dilution, and incubation with cephalin, 
like hemophilic plasma. 

Effects of anticonvulsants upon properties of 
frog sciatic nerve. J. E. P. Toman, M. D. Green- 
HALGH (by invitation), J. S. Caritson (by invita- 
tion) and G. H. Bsorkman (by invitation). Depts. 
of Physiology and Pharmacology, Univ. of Utah, 
College of Medicine, Salt Lake City, Utah. Frog 
sciatic nerves were treated for 5 or more hours with 
solutions of various hydantoins, acetylureas, bar- 
biturates, and oxazolidine-2,4-diones in Ringer’s 
solution at pH 7.3 and room temperature. Those 
compounds having a 5-phenyl group and no sub 
stitution in the 3-N position were effective in con- 
centrations of 1 mm or less in preventing the fol- 
lowing normal phenomena: prolonged lowering of 
threshold and production of ‘ultrasupernormality’ 
and ‘rebound spikes’ following supramaxima! 
stimulation ; lowering of threshold and appearance 
of repetitive discharges after immersion in neutral 
isotonic phosphate solution. These phenomena are 
similar in some respects to the convulsive behavior 
of pyramidal neurones described by Adrian and 
Moruzzi (J. Physiol. 97: 153, 1939). Diphenyl- 
hydantoin, the most effective compound studied 
(EDs = 0.04 mm), had little effect on other aspects 
of excitability and responsiveness. In occasional 
experiments there was a moderate increase in 
threshold and an abolition of the positive overshoot 
following a conducted spike. Diphenylhydantoin 
had no consistent effect upon membrane time and 
space constants, membrane potential, action 
potential amplitude, conduction velocity and re- 
covery following submaximal stimulation. Al- 
though diphenylhydantoin did not alter the de- 
polarizing and conduction blocking effects of KCl, 
it prevented the increased exchange of radioactive 
K and Ngj ions in nerves pretreated with phosphate 
solution. The results indicate that some anticon- 
vulsants may prevent abnormally induced hyper- 
excitability and high frequency discharges without 
impairing the normal function of neurones. 

Effect of amino acids on neuro-muscular func- 
tion. CLara Torpa and Harotp G. Wotrr. New 
York Hospital and the Depts. of Medicine and Psy- 
chiatry, Cornell Univ. Medical College, New York 
City. Since infusion of amino acids in patients with 
myasthenia gravis induce a temporary improve- 
ment manifesting itself in an increased perform- 
ance of work, a decreased daily requirement of 
neostigmine, and, instead of the decline of the 
amplitude of action potential on indirect stimula- 
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tion characteristic for this disease, a maintenance 
of the amplitude of the action potential during 
indirect stimulation. To ascertain whether this 
beneficial effect was due to supplying an essential 
amino acid to muscle and nerve single amino acid 
deficiencies were established in mice to ascertain 
whether the deficient animal shows a myasthenia 
gravis-like impaired neuro-muscular function. 
Single amino acid deficiencies were established by 
administering crystalline amino acids, vitamins, 
fat, and carbohydrate as suggested in diets based 
on the work of Rose. Well fed mice, mice starved 
for 3 days, and mice kept on low rations of mixed 
food for 6 weeks served as controls. Mice starved 
for 3 days did not show an impaired neuro-muscu- 
lar function as measured by electromyography. 
Mice kept on low food rations for 6 weeks showed 
some impairment of the neuro-muscular function. 
Mice on the diet containing the 10 essential amino 
acids showed a similar neuro-muscular function as 
mice on chronic starvation. Mice fed with diets 
containing 9 essential amino acids did not show an 
impaired neuro-muscular function after 2 weeks, 
showed some impairment after 4 weeks if the diet 
was lacking either leucine, or phenilalanine, lysine, 
histidine, threonine, methionine, and showed a 
marked impairment of neuro-muscular function 
after 6-8 weeks. Glutamic acid deficiency did not 
induce marked impairment of the neuro-muscular 
function. 

Effect on the action potential of nerve and 
muscle of 2-methyl naphthoquinone. CLARA 
Torpa and Harotp G. Wotrr. New York Hospital 
and the Depts. of Medicine and Psychiatry, Cornell 
Univ. Medical College, New York City. The effect 
of 2-methyl naphthoquinone on the function of 
nerve and muscle in vitro and in vivo was investi- 
gated to ascertain whether or not this potent in- 
hibitor of choline acetylase impairs the function 
of nerve and muscle. In the presence of the naph- 
thoquinone in concentrations of 1 X 10M. the 
conduct on time of isolated nerve preparation in- 
creased and the area and amplitude of action po- 
tential decreased; the conduction time of nerve- 
muscle preparation (in vitro and in vivo) increased 
and the area and amplitude of action potential de- 
creased. The muscle function on direct stimulation 
was not significantly impaired. Since naphtho- 
quinone, in the concentrations used, is known to 
inhibit only choline acetylase, the dysfunction 

_observed suggests that acetylcholine is necessary 
to maintain an optimal function of nerve, myo- 
neural junction and the excitatory mechanism of 
muscle. 

Gastric distention as a factor in the satiation 
of thirst. E. J. Towsin (introduced by E. F. 
Apo.tpH). Physiology Dept., Univ. of Rochester, 
Rochester, N. Y. Since dogs stop drinking before 
any appreciable amount of water enters their 
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blood, this study was designed to determine some 
of the factors in the satiation of thirst. Thirsty 
dogs with esophageal fistulae were allowed to sham- 
drink at hourly intervals. In some experiments a 
stomach-balloon was inflated with water before 
the dogs drank. The volume sham-drunk was two 
to three times in excess of the real water deficit, 
and water introduced into the stomach reduced 
sham-drinking (corroborating Bellows, 1939). Wa- 
ter introduced into the stomach-balloon was 
equally effective in partially inhibiting sham- 
drinking. Supra-diaphragmatic vagotomy abolished 
this effect in 3 of 5 dogs. Inflation of the balloon 
increases the interval between sham-drinks when 
there is free access to water. In other experiments, 
intact dogs had free access to water. Each drink 
was automatically recorded. Following supra-dia- 
phragmatic vagotomy (2 dogs) the mean drink- 
size increased; in one dog it almost doubled. Bi- 
lateral splanchnicotomy and sympathectomy (D3 
through D12), in 2 dogs, was followed by a reduc- 
tion in the mean drink-size. Subsequent to vagot- 
omy the drink-size rose above control values. To 
date, attempts to pick up vagal afferent impulses 
stimulated by gastric distention have been incon- 
clusive. It is believed that the filling of the stomach 
initiates afferent impulses which are partial cues 
in gauging the amount of water drunk. Either these 
impulses ascend the vagal trunk or the atonicity 
subsequent to vagotomy interferes with the initia- 
tion of ‘distention’ impulses. 

Thrombin formation in presence of proteolytic 
enzymes and platelets. Burton L. Travis (intro- 
duced by Joun H. Fereuson). Dept. of Physiol- 
ogy, Univ. of North Carolina, Chapel Hill, N.C. 
The plasma protease (Loomis et al., Arch. Biochem. 
12: 1, 1947), said not to activate prothrombin, 
clot oxalated plasma or purified fibrinogen (Loomis 
and Seegers, Science 104: 461, 1946), has been 
found 1) to accelerate the clotting of recalcified 
plasma and 2) to speed up the rate of thrombin 
formation from purified prothrombin activated in 
the combined presence of calcium (optimal), ‘ac- 
celerator globulin’ (AcG), and washed platelet 
suspensions. Small amounts of crystalline pan- 
creatic trypsin showed apparently analogous 
effects, but these, unlike the ‘fibrinolysin’ actions, 
were inhibited by crystalline trypsin-inhibitor 
from pancreas and by the ‘antifibrinolysin’ of 
Loomis. It is unlikely, therefore, that the fibrin- 
olytic protease itself if responsible for these 
accelerator effects. There is no thrombin demons- 
trable in the ‘fibrinolysin’ and it shows no accel- 
erator effect in the absence of platelets. It does not 
accelerate prothrombin activation by _ tissue 
thromboplastin in the presence or absence of AcG. 

Metabolism of radioactive iodine in severe 
anoxic anoxia. L. Van MippLeswortu. Dept. of 
Physiology, Univ. of Tennessee College of Medi- 
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cine, Memphis, Tenn. Several authors have shown 
that 40-50% reduction in oxygen consumption 
occurs in rats exposed to severe anoxic anoxia. 
This observation suggested the present investiga- 
tion regarding the effect of anoxia on the thyroid 
activity as indicated by the alteration of radio- 
active iodine metabolism in anoxic rats. Fifteen 
young rats were placed on a low iodine diet and 
after 8 weeks 8 of the animals were exposed to 
28 mm. Hg barometric pressure (simulated 
27,000 ft. altitude) for 12 hours. All 15 of the rats 
were then injected with 10 microcuries of I'*! and 
the anoxic rats were returned to the low baro- 
metric pressure. After 24 additional hours all of 
the animals were killed. The total I’! was deter- 
mined in the thyroid gland, urine and a sample of 
plasma. The plasma I'*! was fractionated by tri- 
chloracetic acid into ‘bound’ and ‘unbound’ I!*!. 
Significant findings include a pronounced reduction 
in ‘protein bound’ I'*! in the plasma of the anoxic 
rats. The average values (expressed as percentage 
of plasma I'*!) for the male animals were as follows : 
trichloracetic acid filtrate of plasma of control 
rats, 26%, and of anoxic rats, 91%; trichloracetic 
acid precipitate of the plasma of the control rats, 
4%, and of the anoxic rats, 8%. In these experi- 
ments the I'*! content of the thyroid glands and 
urine was not significantly altered by the hypoxia. 
Trial of enterogastrone in Mann-Williamson 
dogs. FRANK E. VisscHER and STANLEY C. Lyster 
(by invitation). Labys. of the Upjohn Company, 
Dept. of Pharmacology & Endocrinology, Kalama- 
200, Mich. Two groups of six Mann-Williamson 
dogs were prepared ; one group was injected intra- 
muscularly five times weekly with 100 mg. entero- 
gastrone ; the other group was uninjected. Animals 
were maintained on a diet of specially prepared 
food containing 25 parts ground pancreas, 25 parts 
ground liver, and with the remaining 50 parts 
consisting of commercial dog food, bread, cod liver 
oiland milk. One gram of ferrous sulfate was added 
per day to the diet of each dog. Four of 6 injected 
animals survived in good condition ; one of two de- 
ceased animals died of a perforated ulcer ; the aver- 
age survival time of the living animals was 8 months 
and of the deceased animals, 9 months. Three of 6 
wninjected animals survived in good condition; 
2of 8 deceased animals died of a perforated ulcer ; 
the average survival time of the living animals was 
8months and of the deceased animals, 5 months. 
These data indicate only an equivocal benefit de- 
tived from enterogastrone which had been prepared 
by the usual process involving precipitations by 
tannic and picric acids. The survival of 3 of 6 un- 
tated animals may indicate the importance of 
tdequate nutrition in the prevention of peptic 
leer. Data obtained at autopsy on the length of 
the duodenal transplant are also presented. 
Effects of peroxidase on the Rh-antibodies. 
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Puitie F. Wacitey (by invitation), Irwin W. 
Sizer, Louis K. Dtamonp (by invitation) and 
Frep H. ALLEN (by invitation). Dept. of Biology, 
Massachusetts Inst. of Technology, and Blood 
Grouping Laby., Children’s Medical Center, Bos- 
ton, Mass. Observations have been made of the 
serological, physical and biochemical effects of 
peroxidase plus H.O2 on human serum containing 
anti-Rh agglutinins of specificity anti-D and anti- 
C (anti-Rho and anti-Rh') active in both saline 
and albumin. Peroxidase activity against anti- 
bodies was considered of interest because it has 
recently been shown to oxidize certain proteins 
(Sizer, Fed. Proc. 6, 202, 1947) and because of the 
presence of this enzyme in phagocytic cells and 
its apparent absence in lymphocytes. There was 
significant diminution in titer of anti-Rh aggluti- 
nins after exposure for 6 hours at 37°C. (0.1 ml. 
serum) with as little as 300 ug. of peroxidase (hav- 
ing a P.Z. activity of 167) in the presence of 
H,0, (0.8%). Hydrogen peroxide alone in concen- 
trations as high as 0.3% had no observable effect. 
Manometric studies during the reaction revealed 
oxidation of serum proteins induced by the peroxi- 
dase-H,O2 system. Ultra-violet absorption spectra 
obtained before and after such inactivation of the 
antibodies by peroxidase showed changes in the 
absorption range of proteins. This suggests an oxi- 
dation by peroxidase of such constituent amino 
acids in protein as phenylalanine, tyrosine and 
tryptophane. These apparent peroxidase effects 
were not accounted for by any catalase present in 
the serum. Dialysis of serum against 0.85% saline 
at 6°C. for 72 hours prior to incubation with 
peroxidase did not prevent the effects of the latter 
on the antibodies. Purified anti-Rh globulin showed 
comparable changes induced by peroxidase when 
studied by serological, ultra-violet and manometric 
techniques. However, these peroxidase effects are 
not considered specific because anti-A and anti-B 
activities of human serum were also decreased by 
incubation with peroxidase in the presence of 
H,02. Furthermore, serum containing no Rh-anti- 
body during exposure to peroxidase-H.02 showed 
manometric evidence of oxidation and alterations 
in ultra-violet absorption spectra of certain serum 
proteins. 

Excitability changes of single visual receptor 
cells following flashes of light of intensity near 
threshold. I. H. Waaman, H. K. Hartiine and 
Lorus J. MILNE (by invitation). Dept. of Physiol- 
ogy, Jefferson Medical College, and Johnson Re- 
search Foundation, Univ. of Pennsylvania, Phil- 
adelphia, Penna. The discharge of nerve impulses 
in single optic nerve fibers in the eye of Limulus 
has been studied in response to short flashes of 
light at intensities near threshold. At constant 
intensity a flash may or may not elicit a response; 
the responses were found to occur at random if the 
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flashes were 5 seconds or more apart. With a 2-sec- 
ond interval, the occurrence of a response created 
a bias against a response to the second flash. In a 
series of paired flashes of equal intensity separated 
by 2 seconds, with 10 seconds or more between 
successive pairs, responses occurred much less 
frequently to the second flash of the pair than to 
the first. This is true even of flashes following 
those flashes to which there had been no response, 
although the depression of sensitivity was less than 
when the first flash elicited a response. By varying 
the interval between flashes in the pairs, and by 
holding the intensity of the first flash constant 
while varying that of the second, it was found that 
within an interval up to about 1 second the effect 
of a subliminal flash summed with that of a flash 
following it. This was then followed by a condition 
of decreased sensitivity, the sensitivity reaching 
a minimum at 2 seconds (.1 to .2 log units below 
normal) and returned to normal by 5 seconds. Fol- 
iowing a flash that had elicited a response, there 
was loss of sensitivity which disappeared in about 
5 seconds. 

Renin concentration of the kidney in experi- 
mental renal hypertension. G. E. WAKERLIN, JOHN 
MarRsHALL (by invitation), R. O. Burns (by invi- 
tation) and Bess G. Oscoop (by invitation). Dept. 
of Physiology, Univ. of Illinois College of Medicine, 
Chicago, Ill. During the past several years in our 
study of experimental renal hypertension we have 
determined the individual renin concentrations of 
500 dog kidneys. The renin concentration of the 
normal dog kidney is relatively constant at approxi- 
mately 2.0 dog (Goldblatt) units per gm. of fresh 
tissue. Renin disappears from the contralateral 
kidney 20 days after unilateral renal artery con- 
striction, remains absent for at least 100 days, and 
returns in normal concentration 10 days following 
homolateral renal artery constriction. Significant 
atrophy of the constricted kidney, injection of 
certain hog renal extracts containing renin, and 
extreme morbidity from distemper and/or pneu- 
monia favor the return or presence of renin in the 
contralateral kidney. Unilateral nephrectomy ap- 
pears not to change the renin concentration of the 
remaining kidney. The renin concentration of the 
kidney is probably normal 1-3 months following 
renal artery constriction and is increased by injec- 
tions of purified hog renin. Proionged renal artery 
constriction (5-78 months) tends to decrease the 
renin concentration of the kidney and significant 
atrophy may enhance this tendency, whereas dis- 
temper and/or pneumonia favor an increased renin 
concentration. The renin concentration of the con- 
stricted kidney of experimental malignant hyper- 
tension varies from subnormal to supernormal, is 
not changed by injections of crude hog renal ex- 
tracts containing renin but is increased by injec- 
tions of purified hog renin. There was no correlation 
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between the renal renin concentration and the 
level of hypertension, chronic or malignant. Be- 
cause of their limitations, these findings neither 
directly support nor oppose the renin-hypertension 
hypothesis of the pathogenesis of experimental 
renal hypertension. 

Treatment and prophylaxis of experimental renal 
hypertension with renal extracts. G. E. WaKertIy, 
J. E. Bourque (by invitation), Joun Marsnau 
(by invitation), R.O. Burns (by invitation), Bess 
G. OsGoop (by invitation) and Lionet Scuour (by 
invitation). Dept. of Physiology, Univ. of Illinois 
College of Medicine, Chicago, Ill. We previously re- 
ported that crude hog renal extracts containing 
renin were highly effective in the treatment and 
prophylaxis of experimental renal hypertension in 
dogs. During the past four years we found various 
crude hog renal extracts and extract fractions to be 
variably and less effective. We now know that this 
difference is importantly due to the fact that our 
early extracts were prepared from hog renal cortex 
and our later less effective extracts were prepared 
from whole hog kidney. Thus all dogs of a group 
recently treated prophylactically with crude hog 
renal extract containing renin and prepared from 
cortex were protected against experimental renal 
hypertension, whereas no dogs treated with the 
same extract prepared from whole kidney were 
protected. Similarly, the same cortex extract was 
much more effective against experimental malig- 
nant hypertension than whole kidney extract. 
Purified hog renin (70 dog units/mg. N) was found 
to be effective in the treatment of renal hyper- 
tensive dogs. Purified hog renin was likewise effec- 
tive in prophylaxis against hypertension but was 
definitely less effective than crude cortex extract 
in protecting against renal insufficiency and death 
following renal artery constriction to produce 
chronic hypertension. The results here reported 
are definitely favorable to antirenin as the mech- 
anism of these therapeutic and prophylactic effects, 
but the question is still open and requires work 
now under way. The factor in renal medulla re- 
sponsible for the inhibitory effect on the thera- 
peutic and prophylactic potency of hog renal cortex 
and renin is also under investigation. 

Enzymic reduction of the retinenes to the vila 
mins A. GEorRGE Wa.p. Biological Labys. of Ha- 
vard Univ., Cambridge, Mass. Retinene,, formed 
by the bleaching of the photosensitive pigment ° 
rod vision rhodopsin, is subsequently converted 
to vitamin A; by a reaction in which reduced ¢02y 
mase (DPN-H:) acts as coenzyme. Two hydroge! 
atoms are transferred from DPN-H, to retinent 
reducing its aldehyde group to the primary alcoho 
group of vitamin Ai (Wald and Hubbard, J. 6¢" 
Physiol. Jan. 20, 1949). The system which perform 
this reduction has now been isolated and fractio? 
ated into its components: the coenzyme DP) 
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H2; the substrate, synthetic retinene; (vitamin A; 
aldehyde) prepared by the oxidation of crystalline 
vitamin A;; and the apoenzyme, retinene; reduc- 
tase, extracted with dilute salt solutions from 
homogenized frog or cattle retinas. The apoenzyme 
isnon-dialyzable, is precipitated by half saturation 
of its solutions with ammonium sulfate, and is de- 
stroyed by heating to 100°C. within 30 seconds. 
Its pH optimum lies at about 6.5. The rods of fresh- 
water fishes contain a parallel system which re- 
duces retinene2, formed by bleaching porphyrop- 
sin, to vitamin A». This also can be put together 
from its isolated components in solution : retinene, 
reductase, extracted with dilute salt solutions 
from homogenized retinas; DPN-H:2; and as sub- 
strate synthetic retinene, prepared by the oxida- 
tion of vitamin Ay. These enzyme systems bring a 
member of the vitamin B complex, the anti-pel- 
lagra factor nicotinamide contained in cozymase, 
into the chemistry of rod vision. They introduce 
also a novel vitamin relation—a B vitamin par- 
ticipating directly in the regeneration of the 
vitamins A. 

Pancreatic secretion in response to mechanical 
stimulation of the duodenum. J. M. WaLpRon (by 
invitation), J. E. THomas and L. P. Txacz (by 
invitation). Dept. of Physiology, Jefferson Medical 
College, Philodelphia, Penna. Three healthy adult 
dogs were provided with gastric and duodenal 
tubulated fistulas of the type described by Thomas 
(Proc. Soc. Exp. Biol. & Med. 46: 260, 1941). The 
duodenal fistula was placed opposite the main pan- 
treatic duct and therefore the pancreatic duct 
could be easily cannulated with a fine glass can- 
nula. The accessory pancreatic duct had been 
severed and doubly ligated. After complete recov- 
ry from the operation a total of 78 experiments 
were made on these 3 dogs to determine the effect of 
mechanical stimulation of the duodenum on pan- 
treatic secretion. In the principle type of experi- 
ment fasting juice was collected for 1 hour, then 
the dog was fed 200 gm. of Purina Dog Checkers 
and pancreatic juice collected for 5 hours. In each 
og experiments of this type were done with rubber 
tubes in the stomach and duodenum as the mechan- 
ial stimulus and without these tubes in place. 
(ther experiments were performed on each dog to 
investigate the possibilities that increased HCl 
‘“eretion or patent pylorus, or specific properties 
{the rubber tubing accounted for our results. 
These experiments conclusively demonstrate that 
mere mechanical stimulation of the duodenum 
thanges the rate of pancreatic secretion in the 
listing animal, usually increasing it. Furthermore 
the presence of mechanical stimuli in the duode- 
lum alters the response of the pancreas to food. 

Effect of temperature on the response of rat 
nuscle to indirect repetitive stimulation. Suep- 
‘RD M. WaLKER. Dept. of Physiology, Washing- 
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ton Univ. School of Medicine, St. Louis, Mo. Iso- 
metric myograms were obtained from the triceps 
surae (in situ) of male rats under sodium barbital 
(300 mg/kg.) anaesthesia. Electrograms were re- 
corded simultaneously from the gastrocnemius. 
The muscle temperature was reduced by refrigera- 
tion (10°C.) of the animals for 1 to 2 hours. At body 
temperature (36.5°C.) the peak tension induced 
by double shocks is 200 to 220% of peak twitch 
tension. The peak of added tension resulting from 
the second shock increases from 140 to 160% of peak 
twitch tension as the interval between shocks is 
increased beyond the refractory period to the early 
portion of the falling phase of the first response. 
Reduction of the muscle temperature to 26°C. 
induces a twitch with peak tension 180% and peak 
time 300% of normal. The peak tension produced 
by double shocks is only 133% of twitch tension 
in the cool muscle. The peak of tension added by a 
second response increases from 40 to 65% of twitch 
tension as the interval between shocks is increased 
beyond the refractory period to the peak time. 
The tension induced by tetanic stimulation at 125 
shocks per sec. is slightly greater in warm muscle. 
Duration of the action potentials is prolonged in 
warm and in cool muscle by shocks repeated at 
short intervals. The results show that the cool 
muscle summates twitch tension less effectively 
than warm muscle both in double responses and 
in tetanic responses, although it shows a marked 
increase (180%) of twitch tension. 

Effects of pancreatic duct ligation upon the 
action of secretin and pancreozymin in rabbits. 
C. C. Wana (by invitation), K. J. Wana (by invi- 
tation) and A. C. Ivy. Dept. of Clinical Science, 
Univ. of Illinois College of Medicine, Chicago, Til. 
Rabbits with pancreatic ducts ligated for periods 
ranging from a few hours to two weeks were used. 
The functional state of the pancreas was assessed 
by studying the response to secretin and pancreo- 
zymin and correlations were made with the histo- 
logical picture. Within 24 hours, the volume re- 
sponse to a standard secretin stimulation was 
clearly decreased and the enzyme content was 
lowered. Histopathoiogically, there were proto- 
plasmic changes in the acinar cells and the ducts 
became dilated. On the fourth day, the effect of 
pancreozymin began to disappear and the secretin 
effect was greatly reduced. The enzyme content 
of the juice was very low. The corresponding tissue 
sections showed the progressive degeneration of the 
parenchyma and an infiltration of fibrous tissue. 
The response to secretin continued to fall progres- 
sively as the period of ligation was lengthened. 
Finally, on the 14th day, the parenchyma was 
mostly replaced by fibrous tissue and the secretin 
action was also gone. The scant juice obtained 
showed absence of amulyse. 

Formation of protein or other aggregates by 
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reactions linked in series. Davip F. Wavuau. Dept. 
of Biology, Massachusetts Inst. of Technology, 
Cambridge, Mass. The intermolecular bonds formed 
during collision of two single molecules may not be 
sufficiently strong to afford stabilization against 
thermal disruption. The association of three or 
more molecules, either by simultaneous collision 
or by single molecules colliding with previously 
associated groups, may be stabilized by the simul- 
taneous formation of several low energy bonds. 
Although similar bonds may be formed through- 
out, the reaction course may be examined by as- 
suming two reactions the first of which is termed 
an initiating (active center forming) reaction and 
the second the augmentation reaction (elongation 
reaction in fibril formation). The order of the first 
reaction indicates the number of molecules neces- 
sary to initiate a stable aggregate. The second is 
expected to be pseudo-first order with respect to 
unit aggregating surface, i.e., the rate at which 
1 cm of surface augments will vary with the con- 
centration of free protein. The total augmenting 
area of each locus of aggregation may increase with 
size thus introducing a further kinetic complica- 
tion. Such considerations give differential equa- 
tions which have been solved for : first, an initiating 
reaction of order N followed by a pseudo-first order 
augmentation reaction assuming the aggregate 
rapidly approaches constant augmenting area ; and 
second, an augmentation reaction alone in which 
predetermined numbers of active centers of initial 
size Mo are introduced into solutions of protein 
and augment with increase in augmenting area. 
The general case of linked initiating and augmenta- 
tion reactions with increase in augmenting area 
with size has been examined numerically. 

Effect of increased renal venous pressure on 
renal function. René Wiaria and (by invitation) 
Wituiam D. Biake, Ricnarp P. Keratine and 
Henry P. Warp. Dept. of Medicine, Columbia 
Univ. College of Physicians and Surgeons and 
Presbyterian Hospital, New York City. The effect 
of increased renal venous pressure on renal func- 
tion was studied in anaesthetized dogs by means 
of clearance techniques. Renal function was meas- 
ured separately and simultaneously in the two 
kidneys, but the pressure was raised in the left 
renal vein only, by means of a specially designed 
clamp. Moderate elevation of the Jeft renal venous 
pressure from a normal value of around 100 mm. 
saline up to 350 mm. saline caused in that kidney 
a significant decrease in water and sodium excre- 
tion without any change in renal plasma flow, 
glomerular filtration rate, glucose Tm or diodrast 
Tm. The reduction in water and sodium excretion 
was due to an increase in the reabsorption rate of 
these substances by the renal tubule cells. This 
effect also occurred when the sodium load was low. 
Greater elevation of venous pressure (up to 550 
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mm. saline) decreased renal blood flow and filtra- 
tion rate, but there were insufficient results to 
state whether filtration fraction was significantly 
altered. The mechanism for the increased reabsorp- 
tion of sodium and water ascribed to the increase 
in venous pressure and the implications of these 
results on the pathogenesis of the edema of cardiac 
failure will be discussed. 

Effects of the ‘hyperglycemic factor’ found in 
insulin preparations. H. F. We1sBerG (by invita- 
tion), R. Caren (by invitation), B. Hupp.esrvn 
(by invitation) and R. Levine. Dept. of Metabolic 
and Endocrine Research, Medical Research Inst, 
Michael Reese Hospital, Chicago, Ill. This 
study was undertaken to evaluate certain aspects 
of the action of the ‘hyperglycemic factor’ (H.F.) 
present in commercial insulin preparations. /) 
Well-fed unanesthetized rabbits given 1-50 u/'g/ 
hr. of insulin intravenously over a 6-hour period, 
demonstrated the presence of H. F. in all cases. 
However the degree of effect bore no consistent 
relation to dosage. 2) Fasting (24 hrs.) abolished 
or greatly reduced the tendency to hyperglycemia. 
3) Subcutaneous injections of insulin into well-fed 
animals, in contrast to the intravenous route, re- 
sulted only in hypoglycemia. 4) During the hyper- 
glycemic phases of alloxan action in dogs there was 
no detectable increase in the H. F. of serum from 
the pancreatico-duodenal vein, as measured in 
vitro by the method of Sutherland and Cori (J. 
Biol. Chem. 172: 737, 1948). &) The part played 
by the adrenal medulla in determining the degree 
of hyperglycemia will be discussed. No physiologi- 
cal significance can, as yet, be attributed to this 
factor, on the basis of our findings or those in the 
literature. 

Chemical structure and the physiological prop- 
erties of acetylcholine. Joun H. Weusu. Biological 
Labys., Harvard Univ., Cambridge, Mass. As 4 
working hypothesis to explain the reactions be- 
tween acetylcholine (Ach) and cellular constitu- 
ents it has been suggested that Ach acts as a 00- 
enzyme. This requires postulating two classes of 
enzymes in order to account for the muscarinic and 
nicotinic actions of Ach. The nature and spatial 
arrangement of certain groups within the Ach 
molecule and the enzymes would determine, i! 
part, which enzyme was activated. Pfeiffer (Sci- 
ence, 107 : 94, 1948) has correlated the spatial rela- 
tionships of possible ‘prosthetic’ groups in Ach 
and certain parasympathomimetic drugs with the 
muscarinic activities of these compounds. This 
study is an attempt to determine the properties 
of the Ach molecule responsible for nicotinic actio®- 
The physiological actions of certain simple quate! 
nary ammonium ions on invertebrate nerve and 
muscle have been observed and it has been found 
that at least three methyl groups are necessary for 
maximal nicotinic action. The substitution of 
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ethyl groups for the methyls attached to the nitro- 
gen of Ach produces an effective Ach blocking 
agent which is stable to insect cholinesterase. In 
instances where choline esters, tetramethylam- 
monium ions and anti-cholinesterases fail to pro- 
duce excitation while triethylacetylcholine and 
tetraethylammonium ions excite, it is suggested 
that the level of active Ach within the tissue may 
be within the paralytic range and partial blocking 
of Ach may, in effect, reduce the level until it falls 
within the excitatory range. 

A volumetric apparatus for studies of tissue 
metabolism. Re1pAR WENNESLAND (introduced by 
J. Fietp). Arctic Research Laby. Point Barrow, 
Alaska, and Dept. of Physiol., Stanford Univ., 
Calif. A portable microrespirometer has been de- 
vised, which offers several advantages over the 
conventional Warburg type. These are: The volu- 
metric principle, which allows a direct reading of 
the oxygen consumed, so that calibration of the 
respirometer vessels is unnecessary, less sensitiv- 
ity to temperature changes, and a thermobarom- 
eter compensation for changes in barometric 
pressure and humidity. The measuring unit is 
compact, unbreakable and well suited for trans- 
port and field work. It is based on the same general 
principles as the respirometers worked out by 
Scholander. A V-shaped manometer and an oxygen 
chamber are drilled into a rectangular piece of 
plexiglass, (a material first introduced into micro- 
respirometry by Scholander) and are connected to 
arespiration chamber of the Warburg vessel type. 
The second branch of the manometer is connected 
with a small thermobarometer bottle. The carbon 
dioxide produced is absorbed in alkali. The de- 
crease in oxygen is indicated by the manometer. A 
stainless steel plunger is pushed into the oxygen 
chamber, until the manometer is back to the level 
it had at start and at previous readings. The posi- 
tion of the plunger can be read with a dial indicator 
or by a simplified micrometer screw device, and 
gives the oxygen consumed between the two read- 
ings, when the dimensions of the plunger are 
known. For a comparative study on tissue respira- 
tion by this and the Warburg method, see abstract 
by Peiss and Wennesland. 

Blood pressure changes following explosive 
decompression to extreme altitudes. ATTIE 
Yvonne WERNER (by invitation) and SAMUEL 
Geran. Laby. of Physiology, Yale Univ. School 
of Medicine, New Haven, Conn. By means of a 
strain gauge, continuous arterial blood pressure 
changes have been recorded in monkeys that were 
‘xplosively decompressed from 20,000 to as high 
’s 76,000 ft. and recompressed at free fall rate. 
The blood pressure may be reduced to less than 
one fifth of its predecompression level following 
such sudden reductions in pressure. This blood 
Pressure reduction is a function of both the sudden 
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decompression and anoxia. Following sudden de- 
compression from sea level to 40,000 ft. simulated 
altitude in Os, at which altitude the anoxia is in- 
significant, the slight blood pressure reduction is 
only of few seconds duration, after which both sys- 
tolic and diastolic pressures are maintained at near 
control level while the animal remains at this alti- 
tude. The marked and sustained vasomotor change 
is observed only after sudden decompression to 
altitudes at which the animal is completely anoxic. 
We have confirmed the observation that the pulse 
pressure disappears after explosive decompression 
to altitudes above 60,000 ft. With relatively slow 
decompression to such altitudes, however, the 
pulse pressure is reduced but does not disappear. 
The systolic pressure may begin to recover during 
recompression when the animal is still at altitudes 
of complete anoxia, indicating a recovery from 
effects of sudden ambient pressure changes. The 
diastolic pressure recovery is slower and appears 
to be essentially a function of recovery from anoxia 
and very similar to records of recovery from 100% 
N, anoxia. This difference in recovery rates results 
in a temporary increase in pulse pressure above 
control level. Both systolic and diastolic pressures 
rise above predecompression levels towards the 
end of recompression but return to near control 
levels at end of recompression. 

Renal dynamics and salt and water excretion 
in the dog following expansion of extracellular 
fluid. Laurence G. Wesson Jr., W. PARKER 
ANSLOW JR., LAWRENCE G. Ratsz, ALFRED A. 
BotomEy and Micuaret Lapp (introduced by 
Homer W. Situ). Dept. of Physiology, New York 
Univ. College of Medicine, New York City. Extra- 
cellular fluid volume in dogs was increased 5 to 
10% of body weight by slow or rapid infusion of 
modified Locke’s solution and the increase sus- 
tained up to 9 hours by the intravenous replace- 
ment of NaCl, KCl and water as fast as these 
components were excreted. Filtration rate (Cr), 
renal plasma flow (Cpay), filtration fraction (FF) 
and urine flow (V) showed a 3-phase response. 
During Phase I, Cpan, Cr and V increased to peak 
values well above control values. At slow rates of 
infusion, Cr and Cpau increased pari passu, FF 
remaining constant or decreasing. At rapid rates, 
increases in Cr were more rapid than increases in 
Cpan. Increases in V paralleled those in Cr. Dur- 
ing Phase II, Cpa declined to control levels, and 
Cr to intermediate values so that FF was elevated. 
V declined approximately 50 per cent of the peak 
value in J. During Phase III Cpau rose to values 
intermediate between peak and control values 
and Cr attained a level slightly below the peak 
value so that FF declined but did not fall below 
control values. V increased slightly in this phase. 
If the control values were low, the urine chloride 
concentration (Uc)) rose to a peak dur ng Phase I, 
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then fell to a value slightly hypotonic to the blood 
shortly after the peak value of V was reached. If 
the control values were high, Uci decreased stead - 
ily to the hypotonic level. During Phase III, Uci 
rose until it attained a stable hypertonic level. 
In Phase III, renal dynamics, urine flow and 
urine concentration manifested a marked stability. 

Renal tubular action of diuretics. II. Effects of 

mercurial diuresis on glucose reabsorption. R. E. 
Weston, J. GRossMAN (by invitation), I. 8. EpE.- 
MAN (by invitation), D. J. W. Escner (by invita- 
tion), L. Lerrer (by invitation), and L. HELLMAN 
(by invitation). Medical Division, Montefiore Hos- 
pital, New York City. The tubular site—proximal 
and/or distal—at which mercurial diuretics act 
has never been precisely localized. Recent investi- 
gations have demonstrated that in man salyrgan 
produces not only decreased tubular reabsorption 
of electrolytes and water, but also significant de- 
pression of TMpau, a renal function presumably 
limited to proximal tubular segments. Since it is 
well established that glucose reabsorption is lim- 
ited to the proximal tubule, the effect of mercurial 
diuretics on maximal tubular capacity for glucose 
reabsorption (TMg) was determined in human 
subjects without clinical renal disease. Preliminary 
experiments revealed that intravenous adminis- 
tration (2 ec.) of Mercuzanthin or Thiomerin (Di- 
sodium-N (y-carboxy methyl mercapto mercuri- 
B-methoxy) propyl camphoramate) immediately 
after several ten minute control periods generally 
resulted in a 40-80% decrease in TMg, which coin- 
cided with maximal electrolyte and water diuresis. 
As diuresis diminished, TMg returned toward 
normal. In these earlier experiments, concentrated 
glucose-mannitol aqueous solutions were infused, 
and the combined mercurial-osmotic diuresis pro- 
duced significant decreases in serum electrolytes 
and extracellular fluid. To obviate this, infusions 
were prepared in normal saline. Because prolonged 
(90-150 minute) administration of glucose in saline 
has been reported to produce 20-30% decreases in 
TMG in occasional subjects, in a second series of 
experiments, control and post-mercurial glucose 
TM’s were determined separately at 5-7 day in- 
tervals. In these shorter experiments, mercurials 
were administered prior to glucose infusion and 
produced similar depression of TMg. It is con- 
cluded that in man mercurial diuretics depress a 
specific proximal tubular function. 

Liberation of histamine by epinephrine. P. 
WHEELER (by invitation) and F. R. Gorrz. Inst. 
of Medical Research, The Permanente Foundation, 
Oakland, Calif. Recent reports indicate that in 
human beings an increase occurs in histamine 
content of blood plasma following intravenous 
administration of epinephrine. The observation 
was interpreted to indicate an ability of epineph- 
rine to bring about liberation of histamine from 
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tissues. The present in vivo and in vitro experi- 
ments were performed using rabbit’s blood. His. 
tamine was assayed according to the method of 
Barsoum and Gaddum as modified by Code. In 25 
in vivo experiments epinephrine in doses varying 
from 0.05 to 1.0 mg/kg. was injected intravenously 
into anesthetized rabbits. Blood samples were 
obtained from the animals by heart puncture be- 
fore and at 10 to 15 minute intervals after the in- 
jection for a period of 50 to 60 minutes. In blood 
samples thus obtained histamine was assayed and 
the leucocytes were counted. For the purpose of 
control similar experiments were performed in 10 
animals which received intravenous injections of 
physiological saline solution instead of epinephrine. 
The results obtained from the in vivo experiments 
showed that intravenous injection of epinephrine 
causes a decrease in blood histamine and in the 
leucocyte count. In 37 in vitro experiments blood 
was obtained by heart puncture. Histamine was 
assayed in whole blood and in plasma after addition 
to the whole blood of equal volumes of epinephrine 
(0.001 and .01 mg/10 cc) and of saline solution, 
respectively. The results of the in vitro experi- 
ments showed that addition to whole blood of 
epinephrine is followed by an increase in plasma 
histamine, presumably due to liberation of hista- 
mine from leucocytes. The observations described 
are regarded to indicate that the decrease in blood 
histamine which, under the conditions of the 
experiments, followed intravenous injection of 
epinephrine into rabbits, was preceded by a shift 
of histamine from intracellular to extracellular 
compartments. 

Development of seizure pattern by repetitive 
minimal cortical stimulation. J. A. WHiELDON (by 
invitation) and A. vAN Harrevewp. Kerckhof 
Labys. of the Biological Sciences, California Inst. 
of Technology, Pasadena, Calif. Le&o described a 
slowly spreading, transitory depression of the 
normal cortical activity which could be elicited 
by stimuli too weak to produce an afterdischarge. 
During this spreading depression he furthermore 
observed a cortical activity of a convulsive type. 
In the present experiments it was found that this 
convulsive activity is completely absent during 
the depression produced by the first stimulus after 
a long rest (1 hour). On repetition of the same 
stimulus at 5 to 10 minute intervals the convulsive 
activity developed and grew in intensity and dura- 
tion. Also it was found that a stimulus of a strength 
and duration which initially was insufficient 
produce an afterdischarge did so after repetition. 
Both afterdischarge and convulsive activity grow 
ing in intensity and duration with further repeti- 
tion were in some experiments finally found 
merge, producing an electroencephalogram typical 
of an electrically induced seizure. A rest of om 
hour was sufficient to restore the original situatiol 
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in which a stimulus produced spreading depression 
without either afterdischarge or convulsive activ- 
ity. Aftera wave of spreading depression had passed 
over the cortex the cortical activity was abnormal 
(bursts or continuous runs of medium to high 
potentials, 100-500 micro volts; slow, 2-5/sec. 
waves) even if the stimulation produced neither 
afterdischarge nor convulsive activity. 

The capacitance method for the study of cardiac 
activity. Witt1AM V. WHITEHORN and Epwarp R. 
Pert (by invitation). Dept. of Physiology, Univ. 
of Illinois College of Medicine, Chicago, Ill. Stud- 
ies of capacitative changes accompanying the 
cardiac cycle in the human have continued. Sub- 
stitution of A.C. for D.C. amplification in the 
apparatus has increased stability and gain and 
simplified operation. Techniques and conditions 
for record taking have been standardized and the 
relative importance of technical factors deter- 
mined. Further analysis of records (cardiodielec- 
trograms) in relation to simultaneously recorded 
electrical and mechanical cardiac events supports 
earlier conclusions that such records are directly 
related to cardiac volume changes and may provide 
an approximation of stroke volume. Comparisons 
of relative stroke volumes calculated from cardio- 
dielectrograms of normal subjects under conditions 
of rest, exercise and performance of the Valsalva 
maneuver yield results in keeping with expected 
changes and provide evidence for the relative 
validity of the method. Absolute calibration of 
the instrument has been carried out by the intro- 
duction of spherical, saline filled balloons of known 
volume into the condenser field in positions ap- 
proximating that of the heart. Results derived 
from such calibration curves cannot, however, be 
considered conclusively valid and comparison 
with simultaneous determinations by the direct 
Fick procedure are now in progress. 

Action of dilute trypsin on muscle protoplasm 
(motion picture). FLoyp J. WieRcINSKI and 
Brian A. Cookson (introduced by Joun C. 
Scorr). Dept. of Physiology, Hahnemann Medical 
College, and Dept. of Zoology, Univ. of Pennsyl- 
vania, Philadelphia, Penna. Recent studies have 
indicated that the colloidal behavior of muscle 
protoplasm is similar to the colloidal behavior of 
blood. The clotting of muscle protoplasm (for ex- 
ample by free Ca ion) produces shortening. Inas- 
much as dilute trypsin solutions act like thrombin 
n causing blood clotting, it was thought to be of 
Interest to determine the effect of dilute trypsin 
muscle protoplasm. The trypsin preparation 
wed contained 50% of a magnesium salt; the con- 
‘entrations reported here are based on the trypsin 
‘ontent. The microinjection of a dilution of 1: 1000 
and 1:2000 in a calcium-free Ringer solution caused 
‘dramatic clotting of the sarcoplasm but the sar- 
tolemma was unaffected. The interior protoplasm 
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contracted so sharply that it broke into pieces. A 
somewhat weaker effect is produced by the injec- 
tion of a 1:10,000 solution. The myofibrils in the 
interior of the fiber were seen to break in several 
places along the longitudinal axis. The cortical 
region just under the sarcolemma appeared to be 
unaffected by this concentration of trypsin. A 
1:100,000 dilution of trypsin upon injection into 
the muscle fiber caused very little effect but there 
was a slight contraction. 

Testing the validity of ashing and digestion 
procedures by isotope dilution. WaLtrer S. WILDE. 
Dept. of Physiology, Tulane University, New 
Orleans, La. We analyze for phosphate in the phos- 
phoprotein-nucleic acid residue of Schmidt and 
Thannhauser. The sulfuric-nitric acid digest 
(Fiske and Subbarow, J. Biol. Chem. 66: 377) of 
intestinal mucosa from the rabbit is analyzed 
colorimetrically. The procedure is tested by apply- 
ing the expression, Pi/Pa = Pye/Pae. We call the 
known tracer mixed with the phosphate residue 
before digesting Pj. After digestion an aliquot is 
neutralized and precipitated as MgNH,4PO,. This 
is washed thoroughly, redissolved in dilute acid, 
and analyzed for tracer and for phosphate (colori- 
metric). This gives the ratio P\¢/Pmg. We then 
calculate for Pa which is compared to a direct 
colorimetric analysis of another aliquot of the acid 
digest. Three runs from a common pool are tabu- 
lated : 





Pug Pq FOUND 





mg. mg. mg. 


0.320 
0.310 
0.282 


0.265 
0.294 
0.209 | 


0.318 
0.324 
0.303 








Although absolute loss occurs with the magnesia 
ppt. the tracer and non-tracer are lost proportion- 
ately so that their ratio remains unchanged and 
available for a valid calculation. The agreement 
between the value calculated and that found indi- 
cates there is no volatilization heat loss, that the 
presence of possible chemical interfering sub- 
stances in the acid digest gives colorimetric results 
no different from those for the simpler solution of 
dissolved magnesia ppt., that pyrophosphates, if 
they do form, are later hydrolyzed. 

Toxicity studies on antioxidants—butylated 
hydroxyanisole and hydroquinone. O. H. M. 
WIvper and H. R. Kraysiuu (introduced by A. J. 
CarRLson). American Meat Inst. Foundation, Univ. 
of Chicago, Chicago, Ill. Butylated hydroxyanisole 
(BHA) and hydroquinone (HQ) are both excellent 
antioxidants for use in animal fats. Toxicity studies 
have been made on BHA and on a mixture of BHA 
and HQ, using rats, to determine their LD-50s and 
to see if their long continued ingestion would have 
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any harmful effect on the animals. Six % of lard 
containing up to 2% of BHA was fed in a good basal 
ration for periods up to 21 months from weaning. 
No significant differences were observed in weight 
gains from weaning time between the controls and 
any of those getting the antioxidant, nor were 
there any differences in reproduction and growth 
of young. Another group of rats was started as soon 
after weaning as they would consume the ration 
and fed for 6 months at levels of BHA up to 2% of 
the ration. The only observed effect was a retarded 
weight gain at the higher levels. No effect was 
observed upon autopsy in any of the rats, and 
histological examination revealed no pathological 
conditions that could be attributed to the anti- 
oxidant at any level of feeding. A mixture of 80 
parts BHA, 12 parts HQ, and 8 parts citric acid 
fed at levels of 0.3 and 2.0% of the ration has shown 
no effect during the growing period. The LD-50 of 
BHA dissolved in corn oil is 4.1 gm/kg. body weight 
in the rat. In a water emulsion, on a fasted rat, it 
is in excess of 5.0 gm/kg. body weight. 

Pressure and flow of blood distal to a point of 
reduced arterial bore. ARNoLD H. WIL.IAMs (in- 
troduced by Henry A. SCHROEDER). Dept. of In- 
ternal Medicine, and the Oscar Johnson Inst., Wash- 
ington Univ. School of Medicine, and Barnes 
Hospital, St. Louis, Mo. The decreases of pressure 
and flow of blood distal to a point of reduced arte- 
rial caliber are of considerable physiological im- 
portance. Heretofore studies of these hemodynamic 
changes, produced by external compression of an 
artery, have been complicated by obstruction of 
venous return or have been done without exclusion 
of collateral circulation. For this reason the changes 
of the pressure and flow of blood were studied in 
the brachial artery, distal to an adjustable clamp, 
in the isolated forelimb of five dogs. Blood was 
supplied from the animal but a perfusion reservoir 
was connected to the circuit to obtain pressure- 
flow curves. In one instance oxygen tension of the 
muscle was measured simultaneously. Short or 
prolonged arterial constrictions (up to 25 minutes) 
did not produce any consistent relationship be- 
tween the reduction of pressure and the reduction 
of flow. Neither was this relationship found at the 
end of 15-second perfusions of the constricted 
artery. The calculated percentile decrease of flow 
was not always greater at lower perfusion pres- 
sures. Thus arterial constriction produced no con- 
sistent change of arteriolar resistance distal to the 
constriction. 

Hepatic vital staining and dye excretion in 
CCl.-treated mice. W. Lane Wiiiiams. Dept. of 
Anatomy, Univ. of Minnesota, Minneapolis, Minn. 
Hepatoxic centrilobular injury was produced by 
CCl, and concomitant hepatic reactions to the 
following were studied: 1) two acid diazo dyes, 
trypan blue (Color Index 477) and chlorazol fast 
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pink (C.I. 353); 2) the triphenylmethane fluorap 
dye (also a xanthene fluoran), rose bengal (CJ. 
779) ;and 3) the sulfonated triphenylmethane dye, 
isamine blue (C.I. 710). Dyes were injected subcu. 
taneously or intraperitoneally as 0.5 to 1% saline 
or aqueous solutions in amounts of 0.1 to 0.4 ce. 
The azo dyes were excreted in normal and CCl, 
treated mice by the kidney; Rose Bengal by the 
liver ; isamine blue, by liver and kidney. The azo’s 
and isamine blue were present in macrophages as 
segregated granules. Rose Bengal was not deposited 
in macrophages in such a fashion and did not appear 
in such cells in an observable quantity. The azo’s 
and isamine blue clearly stained the cytoplasm of 
damaged cells and remained in such cells until lysis 
ensued. The former dyes were definitely aggre- 
gated into large particles during actual necrosis, 
but the latter did not clearly undergo such a strik- 
ing alteration. In contrast to the above, Rose 
Bengal stained the cytoplasm of all hepatic paren- 
chymal cells. At 4-6 hours after intraperitoneal 
injection normal cells were clear of this dye; while 
cells in the centrilobular area of damage retained 
the dye for 8-14 hours depending on the interval 
(24-48 hours) subsequent to treatment -with the 
hepatoxic hydrocarbon. 

Metabolism of the rat spinal cord functioning 
in isolation. R. D. Tscurrar (by invitation), R. 
W. Gerarp, H. JeNERICK (by invitation), L. L. 
Boyarsky (by invitation), J. Z. HEARON (by in- 
vitation). Dept. of Physiology, Univ. of Chicago, 
Chicago, Ill. The perfused isolated spinal cord 
lends itself admirably to combined functional and 
metabolic studies. A technique has been developed 
for removing the rat thoracic cord supported 0 
vertebral bodies, fixing in plaster, and perfusing 
(after Galli-Manini) with Tyrode plus glucose 
(100 mg. %) plus purified egg albumin and, some- 
times, washed beef erythrocytes, at regulated 
temperature, pH, Co., Code, arterial, and pulse 
pressure. Flow averaged 1 cc/gm/min. Reflex 
activity, tested by stimulating a dorsal root and 
recording ventral root potentials, continued w- 
diminished in experiments lasting over 3 hours. 
One minute asphyxia or 2 to 4 minutes perfusiol 
without glucose abolished reflex response. Recov- 
ery was complete within 2 minutes on restorilé 
oxygen or glucose, even after more than 30 minutes 
deprivation. Average glucose utilization, 7.5 mg! 
gram wet weight per hour (range 7.1 to 8.0), corte 
sponds to a Qo, of 5000. Adrenalin increases the 
reflex response of a failing preparation. The art 
flexia of aglycemia can be used to test the ability 
of other substrates to support function. After li 
minutes inactivity without glucose (and later !* 
turn with glucose) the following were ineffectivé 
although several are easily oxidized : alcohol, ac 
tate, lactate, 6-hydroxybutyrate, fumarate, mal- 
ate, succinate, adrenaline, dl alanine, dl lysit 
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| tyrosine, dl aspartic, dl cysteine and | cystine. 
The following, in contrast, restored full function: 
pyru‘ate, oxaloacetate (partial restoration), : iso- 
citrate, a-ketoglutarate, glutamate and glutamine. 
Ammonia and glucose appeared in the perfusate 
with glutamate, glucose with a-ketoglutarate. 
Seemingly, successful metabolism of a substrate 
does not guarantee support of function. 

Effect of abdominal ice packs on recovery from 
fatigue. W. W. Turrie, W. P. Harr (by invitation) 
and M. WiLson (by invitation). Dept. of Physiol- 
ogy, State Univ. of Iowa, Towa City, Ta. It has been 
reported that cold hip baths were employed in 
Germany during the last World War, in both in- 
dustry and the air force, to ward off the onset of 
fatigue and to hasten recovery from it. It is the 
purpose of this investigation to gain further in- 
formation relative to the beneficial effects of the 
local application of cold on recovery from fatigue. 
The problem was approached by comparing the 
maximum amount of work a subject would do ona 
bicycle ergometer in one minute of maximum effort 
before and after a 10-minute rest, both without and 
with an ice pack applied to the abdomen during 
the rest period. Eleven graduate men ranging in 
age from 25 to 35 years, and in weight from 130 to 
200 pounds, served as subjects. A study of the data 
showed, that in every case, the drop-off in work 
following a rest period with an abdominal ice pack 
was significantly less than when the ice pack was 
omitted. The mean drop-off in work for the subjects 
when the abdominal ice pack was omitted from 
the rest period was 225 kg.M. and when ice was 
applied the mean drop-off was 69 kg.M. This differ- 
ence is significant at the 1% level of confidence. It 
was also observed that for the most part, the appli- 
cation of abdominal ice packs between bouts of 
strenuous exercise alleviated the symptoms of ex- 
haustion such as dizziness, nausea and muscular 
Weakness. 

Residual electrocardiograms. WiLL1AM G. TurR- 
MAN (by invitation) and JANE SANps Ross. Dept. 
of Pharmacology, Syracuse Univ. College of Medi- 
cine, Syracuse, N. Y. In order to test the adequacy 
of our recording instruments for another study, 
Various standard extremity, unipolar extremity 
and direct leads were recorded from turtles. Car- 
diac tissue was progressively cut away eliminating 
first the ventricle, then one and finally both atria. 
With the entire heart excised potentials from two 
pacemakers were still recorded. Inspection showed 
hovement of the intrapericardial portions of right 
and left veins. These had to be resected far into 
the thorax before the galvanometer became quies- 
tent. When but a few millimeters of one vein re- 
iained and pulsation of one spot, approximately 
1mm. sq., could be seen with a hand lens, poten- 
tials were still recorded from direct electrodes 
ther paired to each other or with each paired to 
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the central terminal which in turn was connected 
to 3 extremities. From this small area of pulsating 
vein, whose anatomical arrangement ‘is relatively 
simple, Q-, R-, S-, and T-waves were registered. 
During this procedure there was a surprising main- 
tenance of voltage suggesting considerable neutral- 
ization of current in the intact turtle. This study 
lends support to the view that the heart too has 
functional ‘unit’ areas which become activated, 
contract and produce each of the characteristic 
electrocardiographic waves. Although injury to 
some given area of the intact heart may alter the 
total electrocardiogram by altering summation, it 
seems unjustified to state that activation of some 
specified area is the cause of a given wave. 

Effect of dinitrophenol on respiration of excised 
brains of rats at various stages of development. 
Davin B. Tyter. Dept. of Embryology, Carnegie 
Inst. of Washington, Baltimore, Md. To test the 
hypothesis that the mechanisms involved in oxygen 
consumption may differ in brains of different ages, 
the effect of dinitrophenol, 10-°m, was determined 
on the minced brain of rats, ranging in age from 
new born to adult, by means of Warburg respirom- 
eters. The oxygen uptake of the new born pallium 
(less than 24 hours old) is increased by an average 
of 28%. During the next 7 days there are indica- 
tions that the sensitivity to the stimulating effect 
of this drug is diminished. The pallium of the 
3-day-old rat shows only a 15% increase with the 
same concentration of dinitrophenol. Beginning 
about the 8th day there occurs a gradual increase 
in the response to dinitrophenol until the adult 
level is reached. Under the conditions of these 
experiments dinitrophenol (10-°m) increases the 
oxygen uptake of the adult pallium by an average 
of 40%. No significant regional differences in re- 
sponse to dinitrophenol have been found. How- 
ever, dinitrophenol enhances the depression of 
respiration produced by malonate or iodoacetate, 
depending upon the sensitivity of the region to the 
inhibitor. Thus the addition of dinitrophenol and 
iodoacetate to a suspension of minced adult me- 
dulla results in a lower oxygen uptake than when 
iodoacetate only is added, whereas a combination 
of dinitrophenol and malonate results in approxi- 
mately the same oxygen consumption as occurs 
if malonate alone is added. In the case of the adult 
pallium a combination of dinitrophenol and malo- 
nate results in a significantly lower oxygen uptake 
than when malonate alone is used whereas the 
oxygen uptake of that region in media containing 
a combination of dinitrophenol and iodoacetate 
is approximately the same as when. iodoacetate 
alone is used. The results with dinitrophenol sup- 
port the hypothesis that the growth of the brain 
of the rat is accompanied by qualitative or quanti- 
tative differences in the systems responsible for 
its oxygen uptake. 





168 


Fibrinolysin activation by specific antigen, pep- 
tone and polysaccharides. GreorcEes UNGaR (in- 
troduced by A. A. ScHILLER). Rheumatic Fever 
Research Inst., Northwestern Univ., Chicago, Ill. 
It is known that active proteolytic enzyme can 
appear when its inactive precursor present in 
serum is treated with chloroform or streptokinase. 
Activation has now been found to occur on addition 
of the antigen to serum from guinea-pigs previously 
sensitized to egg albumin. Activation was also ob- 
served in normal guinea-pig serum treated with 
peptone, agar, hyaluronic acid, chondroitinsulfuric 
acid, glycogen, pneumococcal polysaccharides and 
heparin. Higher concentrations of heparin however 
inhibit activation. The activating agent was added 
to serum which was then diluted with distilled 
water and adjusted to pu 5.4. The resulting pre- 
cipitate, containing the enzyme, was centrifuged, 
redissolved and tested for proteolytic activity by 
a very sensitive fibrinogenolytic method and also 
by viscosimetry. Activation under the conditions 
mentioned above differs from the chloroform or 
streptokinase induced activation by the fact that 
it does not occur when the activating agent is added 
to the euglobulin precipitate or to serum previously 
heated to 56°. The findings reported here may have 
some bearing on the mechanism of anaphylactic 
and anaphylactoid reactions and on the functions 
of some high molecular carbohydrates. 

Effects of explosive decompression on blood 
temperature in the right and left heart. Epwin 
G. Vain (by invitation) and Frep A. Hircucock. 
Dept. of Physiology, Ohio State Univ., Columbus, 
Ohio. The development of the thermistor makes 
available an instrument for the precise measure- 
ment of small and rapidly occurring temperature 
changes. Experiments have already been reported 
in which thermistors were used to record tempera- 
ture changes in the lungs. In the experiments re- 
ported in this communication, thermistors were 
inserted through the right jugular vein into the 
region of the right heart and through the right 
carotid artery into the region of the left heart. The 
exact location was determined by autopsy. Tem- 
peratures were recorded by means of a two-channel 
ink-writing oscillograph. The temperature in the 
right heart was found to be slightly higher than 
that in the left heart. There were slight fluctua- 
tions in the temperature of the right heart which 
could be correlated with respiratory movements 
and may possibly be due to the proximity of the 
superior vena cava to the respiratory passages. No 
temperature fluctuations were observed in the left 
heart. Following explosive decompression to 30 + 
5mm. Hg there was an immediate drop in the tem- 
perature of the right heart and two or three seconds 
later, a drop in the temperature of the left heart. 
This decrease in temperature was greater in the 
left than in the right heart. The maximum drop in 
temperature occurred in about 20 seconds. 
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Studies on the effect of anoxic anoxia on sheep 
blood sugar and hemoglobin. Epwarp J. Vay 
LierE, J. Cuiirrorp SrickNEy and Davin VW. 
Nortuup. Dept. of Physiology, West Virginia 
Univ. School of Medicine, Morgantown, W. Va. 
Sheep were chosen for these experiments because 
of their known low fasting blood sugar. Two cas. 
trate male Corriedale lambs (no. 32: 23.6 kg. and 
no. 53: 27.4 kg.) were studied in regard to blood 
sugar and hemoglobin in jugular vein samples 
drawn after a 24-hour fast under control conditions 
and before and after 30-minute exposures at weekly 
intervals in a decompression chamber to simulated 
altitudes. Blood sugar was determined colorimetri- 
cally on Somogyi-Shaffer-Hartmann filtrates and 
hemoglobin by the Sahli method. The average con- 
trol blood sugar in the 2 sheep was 52 and 53 mg/100 
ml. Sheep 32 responded to a 30-minute stay in the 
decompression chamber at ground level with an 
average rise of 10 mg/100 ml. in blood sugar in 4 
tests. Sheep 53 in 3 tests showed no further rises 
after the first. The first exposure to 24,000 ft. pro- 
duced rises in blood sugar of 40 and 22 mg/100 ml. 
in sheep 32 and 53 respectively. Subsequent ex- 
posures to altitudes from 18,000-28,000 ft. produced 
no significant blood sugar rises in sheep 32. Similar 
exposures in sheep 53 produced rises of 6-18 mg/1 
ml. Blood hemoglobin was also followed before and 
after exposure to anoxia. Sheep 32 consistently 
responded with an increase in hemoglobin concen- 
tration. Sheep 63 responded at first with small 
elevations, but later with reductions in hemoglobin 
concentration. 

Pharmacology of N, 1 dimethyl hexylamine 
(Oenethyl). J. H. Witis, Dept. of Pharmacology, 
Univ. of Tennessee, Memphis, Tenn. In the dog 
anesthetised with pentobarbital sodium, N,1 di- 
methyl hexylamine (Oenethyl) has both depressor 
and pressor actions, the latter predominating. The 
pressor action appears to have a dose-effect curve 
of the general form Y = A + BX; it is blocked by 
ergonovine but not by ergotamine or ergotoxin. 
Oenethyl increases the tonus of both jejunum and 
uterus in situ. The drug produces premature 
ventricular contractions but fibrillation has not 
been seen. The rate and depth of respiration may be 
increased by Oenethyl. 

Permeability of rabbit leucocytes to sodium 
and potassium. D. L. Witson (by invitation) and 
J. F. Manery. Dept. of Biochemistry, Unit. 
Toronto, Toronto, Canada. Rabbit leucocytes wel 
suspended in buffered solutions, the osmotic pres 
sure of which was largely supplied either by sucros 
or ammonium chloride. In the sucrose solution the 
chloride and potassium concentrations of the cells 
decreased 80% and 50% respectively. In the al 
monium chloride solution the intracellular pote 
sium decreased 90%, the intracellular sodiul 
about 80%. The permeability to sodium was furthe! 
studied by examining the penetration of Na 
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During the first 75 minutes after exposure to the 
isotope the specific activity (i.e. counts/min/ 
m. Eq.) of the sodium inside the cell was 90% of 
that outside. In addition, data were obtained which 
show that the external concentration of glucose 
influences the intracellular sodium and potassium 
concentrations of leucocytes. 

Inhibition of growth of mice on a low protein, 
choline deficient diet by coramine. J. WALTER 
Witson and Exizaseru H. Lepvc (introduced by 
PauL F. Fenton). Brown University, Providence, 
R. I. Weanling mice were fed a low protein (4% 
casein) choline deficient diet, and the same diet 
with coramine. Without coramine, they grew 
slowly to nearly adult size and were still gaining 
slightly at 200 days. They had very fatty livers. 
With coramine, growth was greatly inhibited. With 
1% coramine a gradual loss of weight occurred for 
15 days. The mice were then fed 3 mg. of choline 
by stomach tube whenever they showed signs of 
decline. They were maintained 64 days with no 
gain of weight. There was no fat in the liver. With 
0.5% coramine growth was completely inhibited, 
but the mice were maintained 84 days without 
supplementary choline. With 0.25% coramine a 
slight but varied growth occurred but it did not 
approach that on the basal diet. The livers con- 
tained considerable fat. The basal diet contains a 
minimum of labile methy!] groups. Detoxication of 
coramine occurs by transmethylation. 0.25% cora- 
mine added to the diet leaves just enough labile 
methyl groups for very slight growth; 0.5%, just 
enough for maintenance without growth; 1% re- 
quires so many that not enough are left for main- 
tenance and the animal declines. This can be cor- 
rected by choline. This effect of choline cannot be 
attributed to its lipotropic action, for on 1% cora- 
mine the liver is not fatty. The choline must supply 
methyl groups. On a low protein diet then, choline 
may supply methyl groups for the detoxication of 
excess coramine, thus permitting maintenance 
during prolonged inhibition of growth. 

Effect of antihistaminic drugs upon trained rats. 
Cuartes A. WINTER and Lars FiatakerR (by 
invitation). Merck Inst. for Therapeutic Research, 
Rahway, N. J. Antihistaminic drugs affect central 
hervous system activity, as is evident from the side 
reactions observed in man, but this effect has not 
been much studied in animals. We have previously 
shown that antihistaminics potentiate the action 
of barbiturates. In the present experiments, fasted 
tats were trained to climb a vertical rope a distance 
of 172 em. Antihistaminics and related drugs in 
doses of 5 to 25 mg/kg. intraperitoneally markedly 
afleet the rate of climb. In many instances the 
animals fail completely. Drugs such as curare, 
which exhibit peripheral effects, also affect climb- 
ing time, but there is a qualitative difference in 
behavior of the animals. Partially curarized animals 

(150 micrograms/kg. of d-tubo-curarine) attempt 
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to climb as do untreated rats, but they appear to 
be weak and easily become fatigued. Sufficient 
doses of antihistaminic drugs, on the other hand, 
make the animal become confused, and unable to 
decide whether to climb or not. It is therefore 
tentatively assumed that the results are a demon- 
stration of central action of antihistaminic drugs. 
The central mechanism involved may not be the 
same one that was measured in experiments on 
barbiturate potentiation, because the compounds 
do not fall in the same order of graded activity in 
the two experiments. Two compounds having espe- 
cially strong activity in the rope climbing test are 
Phenergan, N-8-dimethylamino-a-methylethy])- 
phenothiazine, and Diparcol, N-(8-diethylamino- 
ethyl)-phenothiazine. Both of these compounds 
have been reported to be useful in the treatment of 
Parkinsonism. 

Effect of potassium deficiency upon gastro- 
intestinal motility. HELEN A. WINTER (by invita- 
tion), Hesse. E. Horr and Leste Dso (by invi- 
tation). Dept. of Physiology, McGill Univ., Mon- 
treal, Canada. The motility of the gastrointestinal 
tract has been investigated in rats during potas- 
sium deficiency, and the therapeutic effects of 
potassium have been shown. Potassium deficiency 
was induced by reducing the intake of potassium 
or by injecting desoxycorticosterone. Synthetic 
diets were given ad libitum or by stomach tube. 
Observations on motility were made by X-ray and 
by inspection of the gut and were correlated with 
studies of potassium metabolism. In potassium 
deficient rats the tone and rhythmicity of the 
whole gut were reduced, particularly in the small 
bowel and stomach. Gas and fluid accumulated in 
the flaccid tract. Evacuation of barium was very 
slow. While normal animals evacuated barium 
from the stomach in about three hours and ex- 
creted more than one-half in five hours, deficient 
rats usually retained some barium in the stomach 
for a day and often excreted little barium in this 
time. In some the cecum reached gigantic propor- 
tions. In force-fed animals tremendous distention 
developed suddenly which proved fatal in all un- 
treated rats. Therapy with potassium relieved the 
symptoms in surprisingly short time. In animals 
injected with potassium, rhythmic contractions 
were initiated in the small bowel within an hour 
and most of the barium was evacuated in less than 
a day. In advanced deficiency a change in the diet 
to one with a normal potassium concentration re- 
stored the motility of the gut to, or almost to, 
normal within a week. Later some animals showed 
slight regression in the improvement which may 
have been due to the diet or laboratory conditions. 
In most, recovery of normal motility could then 
be obtained on a diet of purina. 

Treatment of peptic ulcer with desiccated de- 
fatted whole duodenum—Report of failure. C. W. 
Wirts (by invitation) and M. H. F. FrrepMan. 
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Jefferson Medical College, Philadelphia, Penna. 
All subjects were patients with proved duodenal 
ulcer. Treatment periods ranged from 11 to 15 
months and data are adjusted for a 12-month 
period. Series A. 34 patients received orally 12 to 
15 gm. of dried defatted duodenum substance per 
day, plus ulcer diet. Average number of ‘ulcer 
attacks’ per year were 3.1 before treatment and 
0.4 after treatment. X-ray evidence of ulcer healing 
was not obtained in 4 cases. Series B. 15 patients 
received 12 gm. enteric coated lactose tablets per 
day plus ulcer diet. Average number of ‘ulcer at- 
tacks’ per year were reduced from 3.2 to 0.1. All 
patients showed X-ray evidence of ulcer healing. 
Series C. 18 patients received ulcer diet alone. 
Average number of ‘ulcer attacks’ per year were 
reduced from 3.3 to 0.5. One patient gave no X-ray 
evidence of ulcer healing. It is concluded that, 
when given daily for a period of 11 to 15 months in 
doses approaching the maximum tolerated by the 
patient, dried defatted whole duodenum did not 
prove to be of benefit to the patient with peptic 
ulcer. 

New evidence on the nature of cutaneous hy- 
peralgesia. Harotp G. Wo.rr, H. Goope.. (by 
invitation) and JaMEs D. Harpy. New York Hos- 
pital and the Depts. of Medicine, Psychiatry and 
Physiology, Cornell Univ. Medical College, New 
York City. Two important types of Hyperalgesia 
in the skin were identified as regards their special 
characteristics: 1) That occurring at the site of 
skin injury characterized by lowered pain thresh- 
old, increased sensitivity to noxious and ordinarily 
non-noxious stimuli and termed for convenience 
primary hyperalgesia. 2) Secondary hyperalgesia, 
occurring in areas of undamaged skin characterized 
by unchanged pain threshold but increased sensi- 
tivity to noxious stimulation. Development of 
secondary hyperalgesia has been observed follow- 
ing prolonged stimulation at or just below the pain 
threshold. Such hyperalgesia ends immediately on 
termination of stimulation. Temporary oblitera- 
tion of secondary hyperalgesia can be accomplished 
by pin pricks within the zone of secondary hyper- 
algesia. Spatial summation of noxious impulses has 
been observed to be a characteristic of painful 
stimulation in the zone of secondary hyperalgesia. 
All of the above evidence further supports the view 
that secondary hyperalgesia is the result of a cen- 
tral excitatory state maintained by a flow of 
noxious impulses from the periphery. 

Effect of altered metabolism on extreme hypo- 
thermia in dogs and albino rats. RicHArp C. 
Wotrr (by invitation) and K. E. Penrop. Dept. 
of Physiology, Boston Univ. School of Medicine, 
Boston, Mass. Twenty-nine rats fed 0.03% propy!- 
thiouracil in the diet for 24 days, 30 fed 0.12% thy- 
roid extract for 9 days, and 28 controls were ccoled 
by immersion to the shoulders in water of 7°C. 
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Twenty rats receiving 0.03% propylthiouracil for L 
30 days, 16 receiving 0.50% thyroid extract for n 
15 days and 20 controls were cooled in a s milar t 
manner. The rats which were fed the propylthio- ti 
uracil diet showed a metabolic depression of 15% si 
while the group fed a 0.12% thyroid diet showed xf 
a stimulation of 14% and those receiving the 0.50% tr 
diet showed a stimulation of 41%. The first group of 
of 87 rats was cooled to a rectal temperature 15.8- el 
16.0°C. Sixty-nine per cent of the hypothyroid, 
75% of the control and 63% of the hyperthyroid ok 
rats survived. The second group (56 rats) was tic 
cooled to a rectal temperature of 14.8-15.0°C. in’ 
Forty-nine per cent of the hypothyroid, 50% of oot 
the control and 38% of the hyperthyroid rats sur- 
vived. The rate of cooling to a rectal temperature pu 
of 20°C. in a bath of 4°C., the time of rewarming in kn 
water and air to 34°C. and the oxygen consumption pre 
were measured on 6 dogs, twice each. Two of the of 
dogs succumbed in ‘rewarming death’. The 4 sur- low 
viving dogs were fed 4 mg/kg. thyroid extract for yel 
13 days and again cooled. Only one dog showed an the 
increased metabolism and all showed an increased con 
rate of cooling. In 2 cases the rewarming time was the 
lessened, in 2 increased. It is concluded that during Oxy 
immersion in very cold water the metabolic de- Tens 
fenses of the animal are not capable of significant the 
protection. lizec 
Rapid methods for enzymatic estimation of prec 
nucleoprotein intermediate metabolites by differ- tain 
ential colorimetry. W.Q.WoLFSON (by invitation), Suge 
C. Coun, R. Levine and K. Kapora (by invita- J “te 
tion). Depts. of Biochemistry and of Metabolic and @ ° I 
Endocrine Research, Medical Research Inst., Mi- OXxyp 
chael Reese Hospital, Chicago, Ill. Since the purine HH “2Y 
intermediates in nucleoprotein breakdown eventu- J °XYP 
ally give rise to urate when exposed to suitable %).! 
enzymes, the methods here proposed consist of j *' 
measuring the quantitative appearance of urate suffic 
(colorimetrically) after incubation of the sample JJ CS! 
with known enzyme solutions. Enzyme purification The a 
need only be carried far enough to yield a | quid from 
preparation of satisfactory specificity which gives Tesult 
no blank in the determination and may be stored My b 
frozen. The procedures now in use include: !) J das 
True urate, estimated from urate disappearance Oxii 
after treatment with beef kidney uricase. 2) and ar 
Oxypurine (xanthine plus hypoxanthine), esti- ng in. 
mated as urate appearing after treatment with #j Mvita 
xanthine oxidase from raw milk. 3) Purine nucle0- Section 
side plus oxypurine, estimated from urate appeal of Min 
ing after treatment with xanthine oxidase and nU- Was re 
cleosidase from human liver. The latter has aden0- both a 
sine desaminase activity, but has little guanas¢ etal) i 
and no adenase activity. 4) Purine nucleoside, Changes 
calculated by subtracting #2 from #3. 5) Puriné and fro 
nucleoside, aminopurine and oxypurine, estimated “ 10% 
from urate appearing after treatment with xal- Maa 
“ (¢ 


thine oxidase, nucleosidase and crude adenast 
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gunnase from Esch. coli. 6) Aminopurine, esti- 
mated by subtracting *3 from #5. Apart from 
their simplicity, these procedures have the advan- 
tage of being relatively free from interference by 
side-reactions, such as the conversion of methyl- 
xanthines to methylurates during xanthine oxidase 
treatment. An-example of the application of one 
of these methods to physiological problems is given 
elsewhere in these proceedings. 

Metabolism of oxypurines in man: preliminary 
observations. WitL1AM Q. Wo tFson (by invita- 
tion), CLARENCE Coun and Kinu Kapora (by 
invitation). Dept. of Biochemistry, Medical Re- 
search Inst., Michael Reese Hospital, Chicago, Ill. 

In man, the physiological course of intermediate 
purine metabolism prior to urate is largely un- 
known. The liver may be the chief site of urate 
production since it is believed to be the sole locus 
of xanthine oxidase, and because extraordinarily 
low blood urate levels have been reported in acute 
yellow atrophy. Oxypurines might be produced in 
the periphery and transported to the liver for 
conversion to urate, about 7 being excreted by 
the kidney. If so, a significant increase in serum 
oxypurine should occur in hepatic, but not in 
renal, insufficiency. However, a large portion of 
the oxypurine might be formed as well as mefabo- 
lized in the liver; and, in this event, oxypurine 
precursors rather than oxypurine should be re- 
tained in hepatic insufficiency. It has also been 
suggested that gouty hyperuricemia might be asso- 
ciated with a failure of inhibition normally exerted 
on hepatic xanthine oxidase. Serum and _ urine 
oxypurines have been determined by differential 
enzymatic colorimetry. In 14 normal adults, serum 
oxypurine averaged 0.30 mg. %. (S.D. + 0.14 mg. 
%). Serum oxypurines were not elevated in pooled 
sera from patients with liver damage or renal in- 
sufficiency, but these data are not sufficiently 
consistent to permit definite conclusions as yet. 
The average serum oxypurine in repeated samples 
from five gout patients averaged 0.11 mg. %. This 
result is consistent with the suggestion that there 
may be a relative hyperactivity of hepatic xanthine 
oxidase in gout. 

Oximetric measurement of circulation time 
and arterial saturation time during oxygen breath- 

ing in man. Eart H. Woop, Bowen E. Taytor (by 
invitation) and JULIAN KNuTSON (by invitation). 
Section on Physiology, Mayo Foundation, Univ. 
of Minnesota, Rochester, Minn. Arterial saturation 
Was recorded continuously and simultaneously 
both at the ear and wrist (abstract J. Knutson 
tal) in 6 subjects as the gas mixture breathed was 
thanged from air to 40% Oz, from 40 to 99.6% Ox, 
ind from air to 99.6% O». After changing from air 
040% Oz and air to 100% On, the initial increase 
Nsaturation (circulation time, Matthes) occurred 
‘6.2 (3 to 9) and 9.6 (6 to 12) seconds at the ear 
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and wrist, and the maximal plateau value was at- 
tained at 47 (19 to'74) and 46 (19 to 71) seconds, 
respectively. Time required to increase from 97.9% 
to the plateau value minus 0.5 % (Fowler and 
Comroe), averaged 25 (11 to 58) seconds at both 
the ear and wrist, as compared to 19 (14 to 28) 
seconds (ear) and 25 (18 to 30) seconds (wrist) re- 
quired to increase from 71 to 97 per cent after 
termination of breath-holding with helium (ab- 
stract J. Knutson et al). Changing from 40 to 100% 
Oz produced an increase in arterial saturation both 
at the ear and wrist, averaging 0.40 (0.2 to 0.5) and 
0.35 (0.1 to 0.7) %, respectively. The approximate 
arterial O2 tension calculated from the physically 
dissolved oxygen (O2 content—Q» capacity) aver- 
aged 213 and 595 mm. Hg when 40 and 100% Oz, 
respectively, was breathed. The similarity in time 
and the magnitude of changes in arterial saturation 
recorded photo-electrically at the ear and directly 
on the arterial blood at the wrist indicate that an 
ear oximeter can be used successfully for deter- 
mination of circulation and arterial saturation 
times in man. 

Passive sensitizationof normal dogs by thoracic 
duct lymph from dogs sensitized to horse serum. 
Parke H. Wooparp (introduced by K. E. Jo- 
cHIM). Dept. of Physiology, Univ. of Kansas, 
Lawrence, Kan. It is known that normal dogs may 
be passively sensitized to horse serum by trans- 
fusing into them blood from dogs previously sensi- 
tized to horse serum and that they will exhibit 
some of the symptoms of anaphylactic shock upon 
intravenous injection of horse serum. The symp- 
toms most generally reported have been a fall in 
arterial blood pressure and changes in blood coagu- 
lation time. I have been able to confirm previous 
work from this laboratory that such passive sensi- 
tization is immediate and does not require lapse 
of time as has been reported by some workers. Not 
all sensitive animals are capable of passively sensi- 
tizing normal animals. In those which are capable 
it was thought worth while determining whether 
or not antibodies were distributed in other body 
fluids than blood. Accordingly dogs were sensitized 
to horse serum. Each animal was anesthetized 
with nembutal and the thoracic ducts cannulated 
and sufficient lymph collected for injection into a 
second anesthetized dog. In most cases blood was 
also drawn from the sensitized animal and trans- 
fused into a third anesthetized dog. Blood pressure 
records and blood clotting times were recorded on 
all animals before and after the administration of 
shock doses of horse serum. Eight control experi- 
ments were run in which the lymph and blood 
from normal dogs was similarly tested. These 
showed no evidence of shock. Of 11 experimental 
animals, 2 were not sensitive, 4 were sensitive but 
did not passively transfer immunity either through 
blood or lymph, 1 showed passive transfer through 
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blood but not lymph, 4 showed evidence of passive 
transfer by both blood and lymph. 

Antagonism of adrenocorticotrophic hormone 
(ACTH) to desoxycortico-costerone acetate 
(DCA) on electroshock threshold and electro- 
lytes. Dixon M. Woopsvury (by invitation), Cx1- 
Pine CHENG (by invitation) and GEORGE SAYERS. 
Depts. of Physiology and Pharmacology, Univ. of 
Utah College of Medicine, Salt Lake City, Utah. 
By the 12th day after implantation of DCA (six 
15 mg. pellets into each of 14 rats) the electroshock 
threshold had risen to +17%; 14 controls showed 
no significant change (+2%). Beginning on the 
12th day, 7 of the DCA-implanted rats and 7 of 
the controls were injected twice daily for ten days 
with 2 mg. of ACTH. On the 22nd day the electro- 
shock thresholds of the four groups were as follows : 
I) control, +3%; IJ) ACTH, +6%; ZII) DCA, 
+22%; IV) DCA +ACTH, +5%. When ACTH 
was withdrawn from group JV the threshold rose 
to +17% by the 32nd day. Readministration of 
ACTH resulted in a threshold reduction to +10% 
after 9 days; III had an average threshold of 
+24% at this time (4Ilst day). DCA elevated 
plasma sodium and reduced plasma potassium and 
chluride. ACTH partially corrected the deranged 
electrolyte pattern of the DCA-treated rats. Whole 
extract of adrenal cortex restored to normal the 
elevated threshold of DCA-implanted rats. Since 
ACTH did not influence the elevated electroshock 
threshold of adrenalectomized rats implanted with 
DCA, the trophin acts via the adrenals. The re- 
sults are interpreted to mean that DCA in intact 
animals, produces a relative deficiency of cortical 
steroids with an O on C-11 by inhibiting the release 
of ACTH from the pituitary. 

Early components of contralaterally evoked 
cortical potentials in the intact unanesthetized 
rat. Lowe.t A. Woopsury (introduced by J. E. P. 
Toman). Dept. of Physiology, Univ. of Utah Col- 
lege of Medicine, Salt Lake City, Utah. As a pre- 
liminary toa study of the action of central excitant 
and depressant drugs, control observations were 
made on the initial components of the electro- 
corticogram evoked by. stimulation of the contra- 
lateral hemisphere in ten unanesthetized intact 
rats. Epidural insulated screw electrodes were 
implanted under anesthesia one or two days prior 
to each experiment. Brief rectangular pulses or 
condenser discharges were delivered to the visual 
cortex of one hemisphere, while responses were 
taken from the symmetrical contralateral area. 
The characteristic initial response to submaximal 
stimuli consisted of two initially surface-positive 
spikes and a third surface-negative spike with 
latencies of 1.8-2.0, 3.4-3.6, and 4.0-4.2 msec. re- 
spectively. A voltage-response study of the large 
third spike showed a relatively homogeneous re- 
sponse population. Strength-duration curves for 
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this response gave a limiting log-log slope of —0.7 
and a chronaxie of 0.18 msec. The recovery curve 
following maximal responses exhibited relative 
refractoriness to 2.5 to 3.0 msec. followed by a 
period of greatly enhanced excitability with a 
peak at 4.0 to 6.0 msec. Since this phase was absent 
when conditioning responses were. reduced below 
the amplitude of test spikes, it is attributed toa 
true supernormal period of previously responding 
elements rather than to indirect facilitation. This 
phase was followed by subnormal excitability with 
a minimum in the vicinity of 10-20 msec. and fur- 
ther minor oscillations at equal log-time intervals 
to at least 400 msec. 

The pattern of localization in the motor cortex 
of the marmoset (Hapale jacchus). C. N. Woot- 
sey, P. H. Serriace (by invitation), H. M. 
SucKLE (by invitation) and W. G. BrneHam (by 
invitation). Depts. of Physiology, Anatomy and 
Surgery, Univ. of Wisconsin, Medical School, 
Madison, Wis. We have examined in detail the 
motor area of this primitive new world monkey in 
order to compare the pattern of organization with 
the relatively simple plan found in the rat (see 
abstract by Settlage et al.). Certain comparisons 
are possible, but the main features of the primate 
arrangement have already been established. The 
relation of the motor pattern to that of the post- 
central tactile area as defined by the evoked po- 
tential method (unpublished data, C. N. W.) will 
be considered. 

Actions of dihydro-B-erythroidin and dtubocura- 


rine on neuromuscular and synaptic transmission | 


in frog and crayfish. Ernest B. Wriaur (intro- 
duced by W. O. Fenn). Dept. of Physiology ant 
Vital Economics, Univ. of Rochester School of Med- 
icine and Dentistry, Rochester, N. Y. 2 mg/kg. 
dihydro-B-erythroidin (eryth) and 4 mg/kg. dtu- 
bocurarine (dtubo) paralyze the frog in 20 and 3) 
minutes respectively, neuromuscular transmission 
being totally blocked. Neuromuscular transmission 
in the isolated sciatic-sartorius is blocked by in 
mersion in 5 X 10-7 eryth and 5 X 10~* dtubo with 
reduction of the endplate potential. Action p0- 
tentials in the crural nerve and contractions of 
the cruralis muscle with blood supply tied of, 
elicited by stimulation of the foot skin, knee ski 
or sciatic nerve show that: a) sensory endings and 
nerve conduction are unaffected by both drugs; 
b) transmission of flexion reflex is unaffected o 
slightly enhanced by dtubo, greatly depressed 
blocked by eryth. The crayfish is unaffected by 
50 mg/kg. dtubo, but paralyzed in 2 minutes by 
0.05 mg/kg. and in 10 seconds by 1 mg/kg. eryt! 
Sensory endings, nerve conduction and _ neuro 
muscular transmission are unimpaired at thes? 
concentrations. Spontaneous impulses originat!™s 
in the central system and led off from periphers! 
nerve are extinguished with remarkable sudden 





bloc 
cray 
trar 
A 
guit 
PLY 
gon 
were 
the 
The 
feed 
skim 
Supp 
the a 
expo 
comb 
spon 
of au 
founc 
Limi 
and ¢ 
were 
high 
diet, 
strict 
is, wi 
posed 
42 she 
ing; 1 
flick r 
Fasi 
and vi 
VIN J. 
SHock 
Geront 
Insts. 
Baltin, 
Was to 
Aand 
4 popu 
Fasting 
ranging 
Selecte, 
tal sign 
Were ry 


Vitamin 


the 
y in 
vith 
(see 
30ns 
nate 
The 
ost- 
po- 


will 


ura- 

sion 

itro- 

and 

Med- 

r/kg. 

dtu- 

1d 30 

ssioli 
ssi0n 
r im- 
with 
| po- 
ns of 
| off, 
skin 
s and 
rugs; 
ad or 
ed of 
d by 
es by 
ryth. 
euro- 
thes? 
rating 
shera! 


dden- 


March 1949 


ness by eryth, but are unaffected by dtubo. Elec- 
trical recordings from the ventral nerve cord and 
from roots of the abdominal ganglia show that eryth 
has no effect on giant-fiber conduction, blocks 
transmission from giant fiber to root, depresses the 
spontaneous activity of the cord somewhat, and 
depresses greatly or blocks the spontaneous activ- 
ity led off from the root originating presumably in 
the attached ganglion. Eryth, unlike dtubo, 
blocks central synaptic transmission in frog and 
crayfish, and like dtubo blocks neuromuscular 
transmission in frog. 

Anti-stiffness factor in relation to hearing in 
guinea pigs. RosaLinp Wu.LzENn and ALICE B. 
PLympToN (by invitation). Dept. of Zoology, Ore- 
gon State College, Corvallis, Ore. 117 guinea pigs 
were divided into two groups, one on stock diet, 
the other on diet deficient in anti-stiffness factor. 
The stock diet consisted of rolled barley, green 
feed and straw. The deficient diet was composed of 
skim milk powder and water, plus an adequate 
supply of minerals and all known vitamins except 
the anti-stiffness factor. For the test, animals were 
exposed to signals from an audio-signal generator 
combined with loud speaker and key. They re- 
sponded with flicking of the ears to a wide range 
of auditory stimuli. Only slight deviations were 
found in repeated readings for any one animal. 
Limits of normal hearing, judged by the ear flick 
and expressed as frequency in cycles per second, 
were established as follows: low range, 200-450, 
high range, 10000-15000. Of 45 animals on stock 
diet, 41 proved to have normal hearing; 4 had re- 
stricted hearing; none were completely deaf, that 
is, without ear flick response. Of 72 animals ex- 
posed to deficient diet for varying lengths of time, 
42 showed normal hearing; 15 had restricted hear- 
ing; 15 were completely deaf, that is, without ear 
flick response. 

Fasting serum vitamin A and carotene levels, 
and vitamin A absorption in males over 40. Mar- 
vin J. Yrenasr (by invitation) and NaTHan W. 
Sock. Section on Cardiovascular Diseases and 
Gerontology, National Heart Institute, National 
Insts. of Health, and Baltimore City Hospitals, 
Baltimore, Md. The purpose of this investigation 
Was to study age changes in absorption of vitamin 
Aand fasting levels of vitamin A and carotene in 
‘population living under homogeneous conditions. 
Fasting levels were determined on 121 males 
tanging in age from 40 to'90 years who were un- 
selected except to exclude any subjects with clini- 
tal signs or history of liver disease. All subjects 
Were residents of the Baltimore City Hospitals 
and Infirmary (Old People’s Home) and were re- 
‘elving an adequate diet. The method of Bessy, 
lowry, Brock, and Lopez (J. Biol. Chem., 166, 177 
146) was used in the determinations. The serum 
Vilamin-A levels ranged from 10 to 88 and per 100 
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ml. with a mean of 49.9. Arranged by decades, the 
5 groups from 40 to 90 years of age showed no age 
differences. The carotene levels ranged from 28 
to 231 and per 100 ml. with a mean of 113.1 and 
likewise showed no significant age difference. A low 
positive correlation exists between the fasting 
vitamin A and carotene levels (r = 0.47, N = 121) 
in the serum. Fifty-four males included in the 
above group were fed 100,000 vu of vitamin A in oil. 
Blood samples were drawn at 0, 2, 4, 6, 8, 10, 16, 
and 24 hours after oral administration. Mean values 
in and per cent for the group at these times were 
53.4, 125.3, 150.2, 172.1, 118.9, 96.7, 73.0, and 63.3. 


, There were no age differences in response to oral 


administration of vitamin A. Serum carotene val- 
ues remained unchanged. 

Effects of DOCA and adrenal cortical extracts 
on survival of adrenalectomized rats after burn- 
ing. S.S. You (by invitation) and E. A. SELLERs. 
Dept. of Physiology, Univ. of Toronto, Toronto, 
Canada. Rats of both sexes weighing about 150 gm. 
were bilaterally adrenalectomized and maintained 
on saline for 4-10 days. They were then divided 
into 3 groups, the first of which constituted a con- 
trol and continued to receive saline. Desoxycorti- 
costerone acetate and adrenal cortical extract were 
administered to the second and third groups, 
which were allowed water ad libitum. A standard 
burn was produced under ether anesthesia by im- 
mersing the backs of all animals in water at 85°C. 
for 30 seconds. This proved lethal in 2-42 hours to 
the control group (10 animals). The 28 rats of the 
second group received DOCA by subcutaneous 
injection in daily doses of 0.25, 0.50 and 1.0 mg. 
for 4 to7 days prior to burning. At the higher dosage 
levels DOCA afforded a definite protection, 4 of 
the 5 animals which received 0.5 mg/day for 7 days 
survived. All the 9 animals receiving 1.0 mg/day 
for 7 days survived, while in another group of 9 
rats which were given the same dosage for 4 days, 
2 died. Adrenal cortical extracts from different 
sources (Connaught and Upjohn Laboratories) 
were administered to group 3 in doses varying from 
15 to 150 dog u/day (divided doses when the dosage 
was high) for 4-8 days. Among the 24 rats thus 
treated only 2 animals which received 60 and 150 
u/day respectively survived the burning. The 
effects of these substances on intact animals sub- 
jected to a similar stress will also be reported. 

A respirator and perfusion pump with new 
features and an improved constant injection 
apparatus (motion picture). W. B. Youmans. 
Dept. of Physiology, Univ. ef Oregon Medical 
School, Portland, Ore. A piston pump, having new 
features, and an improved constant injection ap- 
paratus have been designed and constructed for 
this laboratory by the Martin-Hubbard Corp., 
Boston. The pump will deliver any stroke volume 
between zero and 1000 ce. A rate continuously 
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variable from zero to 180/min. is obtained by the 
use of a Graham transmission unit. Either rate or 
stroke volume can be changed through the entire 
range without stopping the motor. There are 4 in- 
put ports and one output port. All parts are made 
of metal, the valves consisting of an axle with 
sectors cut out to permit passage of the gas at the 
proper phase of the cycle. The piston empties the 
cylinder at each downstroke regardless of the 
stroke volume. A pump having the same basic 
features with a smaller maximum stroke (500 cc.) 
which will deliver against pressures in the range 
of arterial blood pressure is designed also. Use of 
the instrument to pump gases directly and indi- 
rectly and to pump liquids indirectly will be shown. 
The constant injection apparatus consists of a 
Graham transmission unit geared to turn a 
threaded shaft against the plunger of a syringe of 
any size up to 50 cc. Any injection rate between 
zero and 10 cc/min. can be obtained without stop- 
ping the motor. Uses of the instrument to maintain 
steady submaximal effects by continuous intra- 
venous injection will be shown. 

Bone absorption and relaxation of guinea pig 
pelvis by prolonged estrogenic injections. WIL- 
1iaM C. Youna (by invitation) and FREDERICK 
E. Emery. Dept. of Physiology and Pharmacology, 
Univ. of Arkansas School of Medicine, Little Rock, 
Ark. The effects of various estrogens on the pelvis 
of the guinea pig have been studied in about 60 
young guinea pigs of both sexes. The males were 
injected with 1.0 mg. of diethy] stilbestrol in olive 
oil for a duration of several months. Periodic X- 
rays were taken throughout the injection period. 
By palpation and X-ray it was demonstrated that 
there was a separation of the pelvis varying from 
little or no separation to almost complete relaxa- 
tion in some cases. The testes seemed to be domi- 
nated by the estrogens, as shown by the fact that 
the separation at the pubic symphysis was almost 
as pronounced in males as in castrated males. 
Female guinea pigs treated in a similar manner 
with 0.1 mg. of stilbestrol twice weekly have shown 
bone absorption and re axation. So far complete 
disappearance of the bony pelvis, like that of the 
pocket gopher, has not been obtained. 

Response of the young cockerel to methyl! folic 
acid and testosterone propionate. M. X. Zarrow 
and I. B. Korersky (introduced by F. L. Hisaw). 
Biological Labys., Harvard Univ., Cambridge, 
Mass. Studies were made on the relationship of 

. folic acid to the response of the testis and comb of 
the chick to testosterone propionate. A folic-acid- 
deficient state was produced by the administration 
of a crude methyl folic acid preparation (courtesy 
of Dr. E. L. R. Stokstad, Lederle Laboratories) 
in the diet. Day-old cockerels of the Leghorn 
strain were divided into 4 groups of 10 each and 
treated in the following manner; 1) normal con- 
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trols; 2) 1007 of testosterone propionate daily. 
3) 2% methyl folic acid in the diet; and 4) 2% 
methyl folic acid in the diet plus 100y of testos. 
terone propionate daily. The androgen was dis. 
solved in sesame oil and injected subcutaneously 
in a daily volume of 0.05 ml. In the first experiment 
the chicks were treated for 7 days and killed on 
the 8th day at which time organs were removed for 
weight determination and histological examination. 
The testis weights for the 4 groups were 20, 15, 2 
and 10 mg. respectively or 27, 20, 28 and 16 when 
expressed as a function of the body weight. The 
absolute comb weights were 21, 76, 16 and 54 mg. 
and the relative weights were 52 98, 39 and 8, 
A second experiment in which 4% methyl] folic 
acid was used in the diet gave essentially the same 
results for testis response. The comb weights were 
34, 83, 24 and 106 mg. or 40, 90, 37 and 163 respec- 
tively when expressed as a function of body weight. 
These results would seem to indicate that testos- 
terone propionate was able to produce comb growth 
in the presence of the antagonist. 

Effect of adrenoxyl on blood loss from surgical 
wounds. J. J. ZAveRTNIK and R. F. Hagerry (in- 
troduced by K. S. Grimson). Dept. of Surgery, 
Duke Univ., Durham, N. C. Adrenoxyl, a mon- 
semicarbazone of adrenochrome, reportedly de- 
creases bleeding time of rabbits and man. In our 
studies in dogs it was determined that intramuscu- 
lar injection of 10 gamma of Adrenoxy] does pro- 
duce a marked decrease, effect being maximal by 
30 to 60 minutes. A study of ability of the drug to 
decrease blood loss from surgical wounds was also 
undertaken. Consecutive apparently similar inci- 
sions were made in the liver of dogs estimating 
bleeding by weight of blood collected. One hour 
after administration of 10 gamma of Adrenoxyl 
amount of bleeding decreased markedly. Wounds 
were also produced by resection of similar portions 
of a rabbit’s two ears. Amount of blood loss was 
found decreased moderately one hour after admin- 
istration of 10 gamma of Adrenoxyl. Three similar 
wounds were produced on opposite ears of the same 
rabbit 5 days apart. The 3 different wounds pro- 
duced on one ear before the drug bled respectively 
an average of .31 gm., 72 gm. and 80 gm. of hemo- 
globin, increasing amounts representing the larger 
or more proximal incisions. Five days later 3 sim! 
lar wounds were made after Adrenoxyl using the 
opposite ear. Decrease in bleeding after adminis- 
tration of Adrenoxyl was 44.7%, 3.7%, and 13.3% 
respectively. Decrease after Adrenoxy] was greate! 
in wounds where bleeding occurred predominantly 
from small vessels. A less marked decrease 0 
curred from 3 wounds of control rabbits produced 
5 days after incisions of the opposite ear and with- 
out using Adrenoxyl. Hematologic examinatiov 
demonstrated a rise in the platelet count which 
might explain this observation. 
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Effect of low protein and plasmapheresis on 
fluid compartments and glomerular filtration rate. 
Marsori£ B. Zucker, Louis Cizex (by invita- 
tio) and Dovueias Tompkins (by invitation). 
Dept. of Physiology, College of Physicians and 
Surgeons, Columbia Univ., New York City. Weekly 
measurements were made on 3 dogs on a control 
diet of Beacon Meal alone, and then after 3 weeks 
on a diet supplying 1.6 gm. protein/kg/day and 
80 Cal/kg/day (50% Beacon Meal, 16% dextrose, 
338% Mazola, 0.5% NeCl, 0.2% yeast, 0.4gm/kg/day 
Cal-C-Tose, 0.4 drops/kg/day oleum percomorph). 
Finally, determinations were made for several 
weeks during which the diet was continued and 
the dogs plasmapheresed 1 to 4 times. Including a 
weekly supplement, the NaCl intake approximated 
2 mEq/kg/week. Clinical edema was not observed. 
The first number in following parentheses repre- 
sents percentage change from the control value in 
dog 1, the second in dog 2, etc. The diet alone 
caused weight loss (—17, —13, —4), decreased 
serum protein concentration (—10, —6, —10), 
electrophoretic A/G ratio (—, —49,.—34), colloid 
osmotic pressure (COP) (—8, —13, —16), T-1824 
plasma volume (PV) (—23, —23, —26), creatinine 
clearance (GFR) (—26, —30, —46) and, in 2 dogs, 
reduced thiocyanate space (AF) (—21, —23, —). 
The latter is contrary to Keys’ results in man on 
a famine diet. The results after plasmapheresis, 
expressed as percentage change from the values 
observed on the low protein diet, are given for the 
week during which the lowest COP was observed, 
and were determined at least 2 days after bleeding. 
Plasmapheresis did not alter the weight (—3, 0,0), 
but usually reduced the serum proteins (—16, —, 
-11), A/G (—, +10, —34) and COP (-—31, —32, 
-27). PV increased (+10, +5, +23), a finding 
which is difficult to explain. The maintenance of 
the GFR at a low level (—10, —15, +3), is of in- 
terest. AF increased (+12, +16, —), indicating 
that fluid retention occurred although COP was 
hot reduced to values associated with clinical 
edema. 

Hepato-renal factors in circulatory homeostasis. 
XXVI. Effect of adrenalectomy on renal VEM sys- 
lem and hypertension. Benjamin W. Zweiracu 
and Epurarm Suorr. Dept. of Medicine, Cornell 
Univ. Medical College and The New York Hospital, 
New York City. The formation of a vasoexcitor 
Principle (VEM) by kidney appears to depend on 
the presence of the adrenal cortex, kidneys from 
adrenalectomized animals failing to produce 
VEM in vitro. The present study deals with at- 
‘empts to produce renal hypertension in adrenal- 
‘ctomized rats maintained on a high salt diet in 
‘pparently good health for periods of 30 to 120 
ays. Various methods for inducing hypertension 
Vere employed; capping of one or both kidneys 
with gauze-collodion, partial ligation of the renal 
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artery, or figure-eight loop around the kidney. 
These experimental procedures, which produced 
hypertension in about 75 to 85% of the control rats, 
did not induce any clear-cut hypertension in a 
comparable series of 45 adrenalectomized rats 
maintained on salt. Microscopic observations on 
the mesoappendix of these latter animals showed 
no vascular hyperreactivity such as occurs in the 
terminal arterioles and precapillaries of hyperten- 
sive rats. There was also no hypertrophy of the 
blood vessels of the mesenteric capillary bed such 
as we have found to occur during the development 
of hypertension in rats. A previous study has shown 
that kidneys of hypertensive animals develop a 
metabolic lesion as a result of which VEM produc- 
tion, normally limited to anaerobiosis, now takes 
place aerobically as well as anaerobically. No sych 
metabolic alteration was present in the kidneys of 
the adrenalectomized rats in this study. The rela- 
tion of the content of renin in such kidneys and of 
the a@-globulin substrate in the blood of these 
animals will be discussed. 

Muscular performance during positive radial 
acceleration. LaureNcE E. Morenouse. Dept. 
of Aviation Medicine, School of Medicine, Univ. 
of Southern California, Los Angeles, Calif. Per- 
formance of pilots in a simulated cockpit on a hu- 
man centrifuge was photographed by a motor 
driven high speed movie camera. Deviations in 
normal performance were studied. During accelera- 
tion, even at low levels, errors were repeated by 
trained subjects which would have marked effect 
on aircraft control. Physiological measurements of 
alterations in the functions of the nervous and 
muscular systems during positive radial accelera- 
tion indicate that, even at blackout g levels, normal 
function is intact. Errors in neuromuscular control, 
best shown by electromyographic records, sug- 
gested that alterations in proprioceptive sensa- 
tions induced by g forces acting upon the moving 
segments played the major role in affecting per- 
formance. 

Action potentials in single muscle fibers. W. L. 
Nastuk and A. L. HopGkIn (introduced by M. I. 
GREGERSEN ). Dept. of Physiology, College of Phy- 
sicians and Surgeons, Columbia Univ., New York 
City, and the Physiological Laboratory, Cambridge, 
England. Graham and Gerard (J. Cell. & Comp. 
Physiol. 28: 99, 1946) and Ling (Federation Proc. 
7: 72, 1948) showed that the potential difference 
across the surface membrane of a resting muscle 
fiber could be measured directly by transverse: 
impalement of the cell with a microelectrode. We 
have repeated these experiments using equipment 
capable of recording both action and resting po- 
tentials. Frog sartorius muscle, stretched in order 
to minimize movement, was stimulated either 
through its motor nerve or directly. Deflections 
in the record attributable to contraction were 
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often seen, but they did not appear until after the 
spike and under favorable circumstances might be 
absent altogether. Most of the experiments were 
carried out with electrodes which were filled with 
3m KCl, but results qualitatively similar were 
obtained with electrodes filled with 0.118m KCl, 
but results qualitatively similar were obtained 
with electrodes filled with 0.118m KCl or with 
Ringer’s solution. Electrodes filled with 3m KCl 
are believed to give the most accurate results since 
1) junction potentials should be small, 2) elec- 
trode resistances are relatively low, 3) the quan- 
tity of KCI diffusing from the electrode during the 
time required for measurement can be shown to 
be negligible. In experiments at both 19°C. and 
7°C. it was found that the action potential exceeded 
the resting potential in magnitude. It has been 
suggested that the membrane potential is reversed 
during activity because the membrane becomes 
selectively permeable to sodium during that 
period. If this is correct, one would expect that 
the membrane would cease to reverse its potential 
during activity if the sodium concentration in the 
external fluid is reduced to a low value. We have 
found that the resting potential and the action 
potential are approximately equal when the ex- 
ternal sodium concentration is lowered to 30% of 


normal, and that over a considerable range the 
magnitude of the action potential is proportional 
to the logarithm of the external sodium concen- 
tration. 

Adenosine phosphorylation by rabbit kidney 


homogenate. Davin Rapport, AtTritio Can- 
ZANELLI, and RutH GuIp (by invitation). Dept. 
of Physiology, Tufts College Medical School, Bos- 
ton, Mass. Rabbit kidney was homogenized in 
KCl-NaHCO;, and to the mixture was added 
MgCl, or SO; (0.01m), Na Succinate (0.01m), Na F 
(0.01m), and Sorensen phosphate buffer, (0.02m), 
the molarities representing final concentration. 
The final tissue dilution was 1:4. This was incu- 
bated aerobically alone or with added adenosine in 
fina! concentration of 0.03m, usually for 30 min. 
at 37°. Phosphate and pentose were determined in 
the acid filtrate and in the barium and alcohol in- 
soluble fractions. The evidence indicates that 
under our conditions adenosine, or one of its 
products, was phosphorylated, and that in the 
course of this phosphorylation, pentose disap- 
peared. The resulting phosphate ester was not a 
mononucleotide, such as was reported by Colo- 
wick, Kalekar and Cori (J. Biol. Chem. 137: 343, 
1941). The failure to find adenylic acid indicates 
that animal tissue behaves differently in this re- 
spect than yeast (Ostern and Tersakowee, Zeitschr. 
f. physiol. Chem. 250: 155, 1937). The results sug- 
gest that a mechanism similar to that described by 
Schlenk and Waldfogel (Arch. Biochem. 12: 181, 
1947) may be operating. 
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An enzymatic reaction involving amino acids 
and adenosine triphosphate. JoHn M. Retnen, 
Dept. of Physiology, Tufts College Medical School, 
Boston, Mass. In the search for an intermediate 
of peptide bond formation, the direct phosphoryl. 
tion of amino acids by adenosine triphosphate was 
attempted. When a rat liver homogenate in isotonic 
KCl is incubated for 15 minutes at 37°C. with 10 
micromoles of adenosine triphosphate and 10 to 
20 micromoles of amino acid, a labile phosphate 
compound is formed. With more prolonged incuba- 
tion, the labile phosphate decreases, appearing as 
inorganic phosphate. A washed ‘mitochondrial’ 
fraction of the homogenate contains the activity; 
requires as a cofactor MnSOu,, the optimal concen- 
tration being 0.0016m, and inorganic phosphate. 
No labile phosphate is formed in the absence of 
amino acid, in the absence of adenosine triphos- 
phate, or in the presence of only catalytic amounts 
of the latter. Activity has been obtained with 
glycine, methionine, arginine, histidine, trypto- 
phane, and aspartic acid. The activity increases 
with increasing amounts of enzyme and of adeno- 
sine triphosphate. Activity is inhibited by 2,4 
dinitrophenol. The product is extremely labile: 
at pH 4 it is destroyed in 30 minutes at room tem- 
perature, and the hydrolysis is accelerated by 
molybdate; cold 5% trichloroacetic acid splits it 
within a minute or two, so that deproteinization 
must be performed with saturated ammonium sul- 
phate. Negative results have been obtained with 
Lipmann’s hydroxylamine reagent for acyl phos- 
phates. This suggests that an N-phosphoamino 
acid may be involved; however, since it is not 
known how the adjacent amino group would affect 
the reaction of an acyl phosphate with hydroxy!- 
amine and the color formation with ferric ion, the 
alternative possibility cannot be ruled out. 

A new blood supply for ischemic hearts, by 
connecting the aorta with the coronary vessels. 
JoserH Tuomas Ropers. Univ. of Buffalo Schovl 
of Medicine, Buffalo and Veterans Adm. Hospital, 
Batavia, N. Y. The concept of revascularizing 
ischemic hearts by bringing aortic blood to the 
myocardium through the coronary sinus and veils 
was introduced earlier by the author. Since then 
others have confirmed his report that such revas- 
cularization inhibited myocardial infarction afte’ 
ligation of the coronary arteries. This operation 
devised by the present author is now being applied 
to human patients suffering from myocardit! 
ischemia. Subsequent studies on the procedure al¢ 
brought up to date, as are efforts to anastamose the 
internal mammary artery with the coronary 
teries and veins. It is predicted that this operatio" 
may become a useful method of treating the cor 
nary artery disease problem. After such anasti 
mosis, myocardial blood is apparently drained by 
the Thebesian vessels as well as by other routes: 
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Initial effects of potassium on the mechanical 
responses of skeletal muscle. ALEXANDER SAN- 
pow and ArTHurR J. Kaun (by invitation). Wash- 
ington Square College of Arts and Sciences, New 
York Univ., New York City. The present studies 
(supported by a grant from the Office of Naval 
Research under Contract N6onr-279, Task order 7) 
deal with changes in the latency relaxation (LR) 
and peak tension (T) of isometric twitches of the 
frog sartorius immediately after immersion of the 
muscle in K-enriched Ringer’s solution. Square- 
wave, massive, transverse shocks, applied to the 
muscle immersed in the test solution, are used as 
stimuli. The LR is recorded by the piezoelectric, 
cathode-ray method, and T by optical myography. 
During an initial period of 3 to 4 minutes after 
placing a muscle in a solution containing 28 mg. % 
K, both the magnitude (R) of the LR and T in- 
crease. The alterations are reversed relatively 
slowly after the initial period, although T does so 
somewhat more slowly than R. At the end of the 
initial period, the maximal increases, when com- 
pared with responses in normal Ringer’s (7.8 mg. 
% K), are approximately R, 100% and T, 25%. 
Solutions containing some 50 mg. % K or greater 
cause only immediate decreases in R and ‘T, al- 
though initial increases, too fleeting to observe, may 
have occurred. The initial increases observed with 
the smaller potassium concentrations develop so 
rapidly, before any appreciable K had accumulated 
intracellularly, that it is inferred the added K 
could only have directly affected the behavior of 
the membrane excitatory mechanism. This view 
will be discussed in relation to the significance of 
the LR in the process by which excitation and 


contraction are linked in the response of the muscle 
fiber. 
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Action potentials of giant fibers of the crayfish: 
cambarus clarkii. C. A. G. Wiersma. Kerckhoff 
Labys. of Biology, California Inst. of Technology, 
Pasadena, Calif. Action potentials lead off from 
partially or totally isolated giant fibers of the cen- 
tral nervous system almost invariably show instead 
of a single phase under one electrode, a double 
phased deflection. The first phase is always posi- 
tive, and depending on leading off conditions, varies 
in size from very small to as large as the subsequent 
negative deflection. All trials to account for this 
positive deflection as an artifact or a pick up of a 
distant potential by the inactive electrode, have 
thus far failed. Especially convincing for the inde- 
pendent nature of the positive deflection which 
occurs under the active electrode were experiments 
in which both leads were taken from a part of an 
isolated fiber, completely surrounded by oil. 
Under these circumstances there will be at first 
a diphasic potential with a monophasic lead (quad- 
ruple phasic with bipolar leads). After a short time 
in oil the negative phase becomes smaller and dis- 
appears, leaving a large positive variation. On re- 
submerging of the fiber in physiological fluid and 
subsequent return to oil this order of events can 
be repeated several times. In fiber bundles a di- 
phasic deflection remains under these circum- 
stances, only the isolated giant fibers show this 
phenomenon. As a working hypothesis it may be 
supposed that these fibers contain two double 
layers of opposite sign. The inner, which would 
be responsible for the positive deflections, would 
use the very fluid interior axoplasma as a conduc- 
tive medium and would hence not be influenced 
by the increase in outside resistance caused by oil 
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Phenolsulfatase of animal tissues. Lynn D. 
Axssott, Jr. and Mary K. East (by invitation). 
Dept. of Biochemistry, Medical College of Virginia, 
Richmond, Va. In order to establish more precisely 
the optimal conditions for the determination of ani- 
mal phenolsulfatase activity, we have determined 
pu-activity curves with rat liver and kidneys and 
temperature-activity curves with rat liver using 
p-nitrophenylsulfate as substrate. The optimum 
pH appears to be slightly higher (about 6.6) than 
that of the phenolsulfatase of takadiastase (6.2). 
As was previously noted with the takadiastase en- 
zyme, the rate of reaction was much greater at 50° 
than at 37°C. We have studied the phenolsulfatase 
activity of the sera and livers of normal rats, carbon 
tetrachloride-poisoned rats, and rats exposed to 
CCl, but protected by xanthine injection. The data 
indicate that the serum phenolsulfatase activity of 
carbon tetrachloride-poisoned rats was greater than 
that of control animals or of protected animals. The 
phenolsulfatase activity of the liver of carbon tetra- 
chloride-poisoned rats appeared to be decreased. 

Effect of uric acid on the peroxidative detoxifi- 
cation of diphtheria toxin. KyeLL AGNER (intro- 
duced by J. W. Witutams). Dept. of Chemistry, 
Univ. of Wisconsin, Madison, Wis. It has been 
previously reported (Fed. Proc. 7: 140, 1948) that 
crude diphtheria toxin preparations are detoxified 
by peroxidases in the presence of H.O:. Purified 
toxin was not detoxified in experiments performed 
under similar conditions. The reaction required the 
presence of a dialyzable substance or substances 
present in the crude culture filtrate of diphtheria 
bacilli. It has now been found that the above crude 
filtrate can be replaced by a dilute solution of uric 
acid. Verdoperoxidase as well as horse radish per- 
oxidase oxidize uric acid in the presence of low 
concentrations of H,O2. The rate of the destruction 
of uric acid is increased by the addition of diph- 
theria toxin. It seems likely that an intermediate 
oxidation product of uric acid reacts with the toxin 
to give detoxification. 

Antimycin antibiotics. KamALUDDIN AHMAD (by 
invitation), F. Mer.tin Bumpus (by invitation), B. 
R. DuNSHEE (by invitation) and F. M. Srrone. 
Dept. of Biochemistry, College of Agriculture, Univ. 
of Wisconsin, Madison, Wis. A new antibiotic, anti- 
mycin A, has been isolated from cultures of a 


Streptomyces species. Antimycin A is a nitrogenous 
phenol of the probable formula CosHwONe. Alka- 
line hydrolysis destroys the antibiotic activity, and 
gives rise to a nitrogenous phenolic acid, a neutral, 
nitrogen-free product, and two moles of a volatile 
fatty acid. Antimycin A is highly toxic to many 
yeasts and other fungi, but is relatively inactive 
toward bacteria. Its.effect on several of the more 
sensitive organisms is easily observable at concen- 
trations of a few parts per billion. It inhibits the 
respiration of Saccharomyces cerevisae Y30 and 
stimulates aerobic fermentation up to the anaerobic 
rate. It also inhibits the cytochrome oxidase and 
succinic dehydrogenase activities of rat liver ho- 
mogenates at concentrations in the range of 10*: 
molar. Paper chromatography of crude extracts of 
the original culture filtrate reveals the presence of 
two additional antibiotics, provisionally designated 
as Antimycin B and C. 

Abnormal excretion of tryptophane-like sub- 
stances in tuberculosis. ANTHONY A. ALBANESE, 
L. Emmett Horr, Jr., Marttyn LEIN (by invita- 
tion), Emme M. Smetaxk (by invitation) and 
Betty VEsTAL (by invitation). Dept. of Pediatrics, 
New York Univ. College of Medicine, New York 
City. By the application of the tryptophane and 
amino N methods developed by some of us to the 
urines of patients of both sexes the following data 
were obtained : 





Tryptophane 

amino N_ 

Total amino 
> /0 


Clin. diag. Age group 





3 m.-1.5 yr. 55 
2-14 yr. 20 
18-40 yr. 48 


Non-tubercular 


3-13 yr. 32 
20-62 yr. 9 


Tubercular 














Successive measurements on patients over 4 
period of 2-3 years gave the impression that a) the 
T.A.N./A.N. ratios are consistently higher for 
chronic than for acute forms of tuberculosis; >) 
critical episodes are characterized by sharp in- 
creases in the ratio, whereas recovery is accom- 
panied by a decrease in this value; and c) the 
abnormal T.A.N./A.N. ratios are not due to febrile 
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states. Comparable T.A.N./A.N. ratios derived 
from urinary tryptophane figures obtained by the 
microbiological or Shaw-McFarlane techniques did 
not yield differentiating values for the tuberculosis 
patient as found by the Albanese-Frankston meth- 
od. Moreover the high ratios do not arise from an 
increased output by the tubercular subject of a 
non-diffusible bound N component. This however 
does not exclude a possible increase in the output 
of diffusible bound N. The metabolic and nutri- 
tional implications of these observations will be 
discussed. 

Biological value of wheat and corn proteins in 
the male infant. ANrHony A. ALBANESE, L. Em- 
mett Hout, Jr., SELMA E. SNYDERMAN (by invita- 
tion), MARILYN LEIN (by invitation), Emre M. 
SmeTaK (by invitation) and Betry Vesta. (by 
invitation). Dept. of Pediatrics, New York Univ. 
College of Medicine, New York City. During the 
past year we have made measurements on the food 
value of some vegetable proteins in the infant. We 
felt this worthwhile for two reasons; a) vegetable 
protein containing diets might prove useful in feed- 
ing infants allergic to animal protein diets and; b) 
the use of vegetable protein diets might prove 
necessary if predictions regarding the failure of 
future food production to keep pace with popula- 
tion growth are realized. A synthetic diet contain- 
ing lysine reinforced granulated wheat gluten (4% 
lysine content) as the principal N component was 
found to support N retention, body weight gains 
and blood protein concentration in 3 male infants 
equal to those achieved with an evaporated milk 
formula fed at comparable N, calorie and fluid 
levels. On the other hand a similar diet fed under 
similar conditions in which corn gluten reinforced 
with 6% L-lysine and 1% L-tryptophane consti- 
tuted the principal protein component was found 
not to support N retention and weight gains at 
levels comparable to those attained with the evapo- 
rated milk formula. The inferior biological value of 
the corn gluten diet was not due to poor digestabil- 
ity which we had previously found to be cause of 
the poor nutritional quality of commercial zein. In 
the light of recent investigations on the effects of 
amino acid inbalance on the growth of experimen- 
tal animals reported from various laboratories we 
venture to suggest that the inferior nutritional 
quality of reinforced corn gluten in the infant may 
arise in part from its failure to provide an amino 
acid pattern compatible with growth. 

Isolation of adenosine triphosphate from plant 
tissue. H. G. ALBaum, M. Ocur (by invitation), 
and A. HirsHFrELp (by invitation). Depts. of Biol- 
ogy and Chemistry of Brooklyn College, Brooklyn, 
N.Y. We have previously reported (Fed. Proc. 7: 
141, 1948) an adenine-pentose-pyrophosphate in 
trichloracetic acid extracts of the mung bean. The 
solation of adenosine triphosphate (ATP) from a 
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plant source, seemed a necessary experimental step 
in the extension of common pathways of metabolism 
to plant tissues. The present work deals with the 
isolation of the plant ATP with a minimum purity 
of 70% when calculated as Ba,ATP-4H.0. A tri- 
chloracetic acid extract of mung bean sprouts was 
fractionated with barium into two soluble fractions 
(pH 4.5-8, and pu 1-4.5), and a residue insoluble at 
pu 1. Approximately 80% of the material showing 
ultraviolet absorption at 260 my. was found in the 
fraction insoluble at px 1. This material, which may 
be dissolved and freed of barium by sodium sulfate 
exchange, represents an ATP extract of approxi- 
mately 10% purity. Precipitation of the silver salt, 
decomposition with HCl, and reprecipitation of the 
barium salt increased the purity to approximately 
50%. This barium salt is pigmented and shows ab- 
sorption maxima at 320 my. as well as at 260 mu. 
Removal of the barium by ion exchange, using 
Amberlite IR 100, and treatment with four volumes 
of acetone yielded a white barium salt with no 
absorption at 320 my. This preparation has a ratio 
of pentose:adenine: labile P: total P of 1:1:2:3 and 
a minimum purity of 70%. It is active in the trans- 
phosphorylation of glucose by yeast hexokinase. 
After treatment with myokinase and hexokinase, it 
is deaminated by a muscle deaminase at a slow rate 
compared with animal ATP. 

In vitro inhibition of hyaluronidase activity. 
Harvey E. AtBurn, Ropert W. WuitLey and 
Louise C. Haut (introduced by Sam Serrrer). 
Wyeth Institute of Applied Biochemistry, Philadel- 
phia, Pa. In order to study the nature and 
amount of hyaluronidase inhibitor present in hyal- 
uronic acid preparations, the inhibition by heparin 
and other sulfated polyuronides and the neutraliza- 
tion of this inhibition by salts and protamine were 
investigated. The hyaluronidase activity was deter- 
mined by a modification of the Kass and Seastone 
turbidimetric method and a highly purified hyal- 
uronic acid from human umbilical cord was used as 
the substrate. With 0.1 mg. of hyaluronate and 
sufficient hyaluronidase to hydrolyze it almost com- 
pletely in 1 ml. of px 6.0, 0.1 M potassium acetate 
buffer in 30 min., 0.0033 gamma of heparin gave 
detectable inhibition and 0.33 gamma gave maximal 
inhibition in the absence of sodium chloride. In the 
presence of 0.075M sodium chloride, the optimal 
concentration, 10 gamma of heparin was required 
to give detectable inhibition. Similar data were ob- 
tained for other salts and other polyuronides. These 
data were used to calculate the amounts of inhibitor 
in various hyaluronate preparations. Protamine 
was found to neutralize the inhibition of hyaluroni- 
dase by heparin in very low concentrations, prob- 
ably due to combination with the heparin. In higher 
concentrations protamine was found to inhibit 
hyaluronidase activity. 

Effects of 2-acetylaminofluorene on liver func- 
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tion. James B. ALLIson, ARTHUR W. WaAsE (by in- 
vitation) and WatTEeR W. Warnio (by invitation). 
Bureau of Biological Research, Rutgers Univ., New 
Brunswick, N. J. Studies are underway on the 
effects of the carcinogenic agent, 2-acetylamino- 
fluorene, on liver function in dogs and rats. The 
animals are being fed a synthetic diet (J. Nutrition 
29: 413, 1945) consisting of casein 12%, lard, carbo- 
hydrate, agar, minerals, synthetic vitamins and 
0.03 to 0.05% 2-acetylaminofluorene. Preliminary 
results on the dogs demonstrate that after 4 months 
subsistance on this diet the excretion of uric acid 
increased markedly while the excretion of allantoin 
decreased; changes which have been associated 
with decreased uricase activity in damaged livers. 
Decreased liver function was indicated also by an 
increased retention of bromsulfalein, and by jaun- 
dice. At the end of 6 months a hepatoma had devel- 
oped which was sufficiently advanced in 1 dog to 
cause death. The neoplasm had spread also to the 
spleen in this animal. The correlation between 
these and other metabolic changes associated with 
the development of hepatomas are being followed 
together with the retention of nitrogen in the body 
of the animal. 

Administration of parenteral and oral casein 
hydrolysates to depleted dogs. Cart ALPER (by 
invitation), Bacon F. Cuow and SuHirLey Q. DE- 
Biase (by invitation). Nutrition Dept., Div. of 
Development, and the Div. of Protein Chemistry, 
The Squibb Institute for Medical Research, New 
Brunswick, N. J. Mongrel dogs, previously de- 
pleted by feeding a protein-free diet at normal 
caloric intake, with or without the accompaniment 
of plasmapheresis, were fed parenterally for a pe- 
riod of four weeks, and then orally for a similar 
period, a tryptic digest of casein as the sole source 
of nitrogen at a level sufficient to maintain positive 
nitrogen balance. The object of this experiment was 
to study the effectiveness of parenterally and orally 
administered casein hydrolysates in the repletion 
of plasma protein, and the maintenance of positive 
N balance. Maintenance of N balance, and the re- 
pletion of plasma protein were measured by urine, 
fecal, and blood protein N determinations and 
blood-volume determinations. Results of these ex- 
periments, which were carried out in 10 dogs, 
showed : /) no striking increments in weight during 
repletion; and 2) dogs retained 2 to 3-fold more N 
via the oral route than via the intravenous route, 
even though partial repletion had already been 
effected by the intravenous route. Also it was ob- 
served that, contrary to the current belief, the 
degree of hydrolysis varying from 18 to 40% did not 
appear to influence the utilization of N. Between 
5-9% of the N retained by parenteral feeding was 
utilized for plasma protein synthesis. About 1.5- 
2.5% of the N retained by oral feeding was utilized 
for plasma protein synthesis. 
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Microbially synthesized APF (animal protein 
factor). Sreran ANSBACHER, Har.ey H. Hut, Jr. 
(by invitation), Jesse W. T1EMAN (by invitation), 
JEAN F. Downine (by invitation) and Joun H. 
CALDWELL, JR. (by invitation). Research Labora- 
tory, Vi-D-Co., Marion, Ind. The need of single- 
stomached animals for APF appears to increase 
when increasing amounts of soybean oil meal 
(SBOM) are fed. It would seem logical, therefore, 
to impart APF potency to SBOM. This has been 
accomplished by growing certain micro-organisms 
on media, the principal constituent of which was 
SBOM. Yeast, although an excellent source of the 
vitamin B-complex, has normally no APF activity, 
but it too may be endowed with high APF potency 
by certain fermentation processes. The micro- 
organisms that selectively synthesize APF have 
been isolated for use in these processes. The physio- 
logical activity is expressed in APF units. Fish 
meal, fed to chicks at a level of 5% of the basal (all- 
plant) ration, has been assigned a potency of one 
unit. If a product fed at the same level causes 
chicks to grow approximately as well as those re- 
ceiving the fish meal ration, it has a potency of one 
unit. The potency is two units, if the oral adminis- 
tration of a product at 23% results in growth about 
equal to that obtained from the fish meal ration. 
Products containing at least 20 APF units have 
been obtained by fermentation processes without 
resorting to chemical purification procedures. 

Chromatography of urinary steroids and prod- 
ucts of acid hydrolysis of pure steroids. R. M. 
ARCHIBALD. Hospital of the Rockejeller Institute for 
Medical Research, New York City. CCl, extracts of 
hydrolysates of 10 to 50 ec. urine have been chro- 
matographed on columns in a Technicon fraction 
cutter. Eluting agents used were benzene, benzene 
plus 0.1%, 0.5%, and 2.0% ethy] alcohol, 95% ethy! 
alcohol, water, and 50% pyridine in water. Ultra- 
violet absorptions at 215, 240, 260 my. were deter- 
mined on each of ninety 3 cc. fractions; then 
aliquots of each were used for Zimmermann, Lieb- 
ermann-Burchard and modified Kober (color and 
fluorescence) reactions, and the colorimetric meth- 
od of Munson, et al. for dehydroisoandrosterone. 
By these methods comparisons were made of chro- 
matograph fractions of extracts obtained after 
hydrolysis of pure steroids and urines with HCl, 
H;PQ,., H:SO;, or NaOH a) at room temperature 
b) after reflux boiling 30 minutes. Application of 
these techniques to urine of a woman before and 
after surgical removal of a hirsutizing adrenal 
tumor, and toan extract of the tumor, indicated the 
presence of a large amount of material easily eluted 
with benzene in the tumor and in the urine prior t0 
operation, but absent from urine after operation. 

Determination of dimethylethanolamine in bio- 
logical materials. CamiLLo Artom and MariETIA 
CrowDER (by invitation). Dept. of Biochemistry, 
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Bowman Gray School of Medicine, Winston-Salem, 
N.C. The method is based on the observation that 
dimethylethanolamine (DME), a likely intermedi- 
ate in choline metabolism, is rapidly and quantita- 
tively displaced from its alkaline solutions by 
steam distillation. The protein-free material is 
treated with HNO, to destroy primary and second- 
ary amines, transferred to the distilling flask of the 
Parnas-Wagner apparatus, brought to px 10, and 
aerated at room temperature to remove volatile 
tertiary amines. DME is then steam distilled for 15 
minutes into an excess of standard acid and the ex- 
cess acid titrated iodometrically with 0.005 N 
NaoS20;. 95 to 100% of the substance in pure solu- 
tions or added to tissue extracts could be recovered. 
Choline, ethanolamine, methylethanolamine, ser- 
ine, urea, glycine, betaine or trimethylamine do not 
interfere appreciably. The method has been applied 
to aqueous extracts of liver and muscle, deprotein- 
ized with colloidal Fe(OH);, and to acid hydroly- 
sates of the lipides, extracted from the tissues of 
rats under various dietary conditions. Traces of 
DME were found only occasionally, the results 
being negative in most determinations. However, 
quite definite amounts of DME were detected in 
the liver lipides of rats, killed 3 or 6 hours after the 
administration of a single large dose of the *com- 
pound. This finding indicates that DME can be 
incorporated in the phospholipide molecule even 
before further methylation to choline. Determina- 
tions of DME in the tissues of animals receiving 
large doses of choline or ethanolamine are in prog- 
ress. 

Response of pteroylglutamic acid (PGA) de- 
pleted rats to supplementation with natural prod- 
ucts. Conrapbo F. AsenJo. Dept. of Chemistry and 
Nutrition, School of Tropical Medicine, San Juan, 
Puerto Rico. PGA-depleted rats, 7 weeks old, were 
continued on the highly purified PGA-free diet, 
containing 2% succinylsulfathiazole, but, in addi- 
tion, were given daily weight amounts of natural 
products for a period of 5 consecutive weeks. The 
amount of the supplement was never more than 2 
gm., so as not to interfere to any great extent with 
the basal diet intake. Two % by weight of SST was 
mixed with the daily supplement. Growth re- 
sponse, white cell regeneration, degree of alopecia, 
and spleen condition were recorded at the end of 
the supplementation period. As the depleted rat 
requirement of PGA to regain normalcy is approxi- 
mately known (J. Nutrétion, 36: 601, 1948), the 
response exhibited to the different supplements by 
the depleted animals can be evaluated roughly in 
terms of PGA. Of 10 fresh tropical fruits so far 
assayed, the only one to exhibit appreciable cura- 
tive action on the rat was the avocado. Boiled and 
dried pigeon peas, red kidney beans, and breadfruit 
seed proved to be rich sources of PGA, inducing 
very rapid and pronounced recovery. In the present 
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report the results obtained with 20 natural products 
commonly used in the West Indian dietary, especi- 
ally tropical products, are presented. 

Action of ribonuclease on ribonucleic acid. 
James E. Bacuer (by invitation) and FRANK 
WortHINnGTON ALLEN. Div. of Biochemistry, Univ. 
of California Medical School, Berkeley, Calif. Ribo- 
nucleic acid from yeast was purified and dialyzed ; 
neutralized to px 7.0 and subjected to ribonuclease 
action. Dialysis was continued and the dialyzable 
and non-dialyzable fractions were isolated by lyo- 
philization. Control experiments without enzyme 
were treated similarly. Application of rate studies 
to fractions that were isolated gave the following 
data. 





Dialyza- Non- 
ble dialyzable 
Fraction | Fraction 


Control 
Na salt 





% % % 


Guanine N 
Total N 


Purine N 


Labile P 
Total P 


Stable P 


Purine N 
Labile P 


Pyrimidine N 


Stable P 

















Ribonucleic acid contains approximately equiva- 
lent quantities of each nitrogenous constituent. 
After ribonuclease action the dialyzable fraction, 
which comprises 25%, contains 2 pyrimidines per 
purine, more adenine than guanine and approxi- 
mately twice as much uracil as cytosine. The non- 
dialyzable fraction, which comprises 70%, reflects 
the contrary. 

Transaminase activity in the skeletal muscles of 
normal and vitamin E-deficient animals. Mary 
ALICE BARBER (by invitation), Danie. H. Basin- 
SKI (by invitation) and H. A. Marri. Dept. of 
Biochemistry, State Univ. of Iowa, Iowa City, 
Iowa. To examine further into the altered energy 
metabolism accompanying the dystrophy of vita- 
min E deficiency, aspartic a-ketoglutaric trans- 
aminase activity was investigated in skeletal mus- 
cle homogenates from normal and _ E-deficient 
guinea pigs and rabbits. In dystrophy, this trans- 
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‘amination reaction was decreased by 3} in guinea 
pigs and by 3 in rabbits. The diminution of activity 
‘was consistent whether the results were calculated 
on the basis of wet weight of the tissue or on the dry 
weight or N content of the homogenate. The con- 
centration of the coenzyme, pyridoxal phosphate, 
appeared not to be the limiting factor. The reduced 
activity was not an artifact produced by altered 
removal of the oxalacetic acid formed. On the con- 
trary, normal muscle seemed to possess a better 
alternative mechanism for disposing of excess oxal- 
acetate than did dystrophic muscle. The signifi- 
cance of these results in the interpretation of the 
abnormal energy metabolism of these paralyzed 
muscles is briefly discussed. 

Intracellular heterogeneity of liver ribonucleic 
acid as evidenced by P® uptake. Cyrus P. Bar- 
nuM and Rosert A. Husesy (by invitation). 
Depts. of Physiological Chemistry and Physiology, 
Univ. of Minnesota Medical School, Minneapolis, 
Minn. From fasted, homogenized mouse livers ribo- 
nucleic acid (RNA) has been isolated from the 
nuclei (N-RNA), the cytoplasmic particulate frac- 
tions (M-RNA), and the cytoplasmic fraction that 
does not sediment in 90 minutes at 23,000 g (MS- 
RNA). The mice had been injected intraperitone- 
aliy with inorganic P® at times varying from 15 
minutes to 24 hours prior to sacrifice. The N-RNA 
shows a specific activity (S.A.-disintegrations/ 
min/y total P) which rises rapidly so that at 1 hour 
it is 14% of the S.A. of tissue inorganic P (I.P.) as 
compared to cytoplasmic phospholipid P for which 
the S.A. is 10.5% that of I.P. The S.A. of N-RNA 
passes through a maximum around 3 hours and is 
below that of phospholipid at 6 hours. The M-RNA 
takes up P® very slowly and at 1 hour its S.A. is 
only about 0.6% that of N-RNA but rises to 3.1% 
at 3 hours and 21.5% at 20 hours. No significant 
differences have been observed in the 8.A. of M- 
RNA samples obtained from mitochondria (sedi- 
mented in 5 minutes at 23,000 g) or microsomes 
(sedimented in 90 minutes at 23,000 g). The MS- 
RNA follows a S.A.-time curve intermediate be- 
tween those of N-RNA and M-RNA. At 1 hour its 
S.A. is about 6.8% that of N-RNA while at 3 hours 
it is 9.1% and at 20 hours 30.5%. These data point 
up the relationship between intracellular location 
of RNA and its rate of incorporation of newly ad- 
ministered inorganic phosphate. 

Anterior pituitary growth hormone preparations 
and the glutamine-glutaminase system. Pau. D. 
BartLetr (introduced by OLtiveR H. GarBLER). 
Edsel B. Ford Institute for Medical Research, 
Henry Ford Hospital, Detroit, Mich. Van Slyke et 
al (J. Biol. Chem. 150: 481, 1943) have shown that 
transport and storage of ammonia are physiological 
functions of glutamine. Storage of amino nitrogen 
might be another function, and, in this respect, 
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glutamine might be considered a major constituent 
of Schoenheimer’s ‘metabolic pool’ of nitrogen. 
Since in this and other laboratories weight gain and 
nitrogen storage have been produced in rats and 
dogs with growth hormone preparations it seemed 
of interest to study the in vivo effect of the recent 
Fishman, Wilhelmi, Russell preparation on the 
glutamine-glutaminase system. In 19, 20, and 28 
day experiments on dogs 3 different lots of this 


‘ preparation were tested. Increases in plasma glu- 


tamine of 19, 30, and 33% above the average control 
level were obtained. Nitrogen storage and weight 
gain were produced and excretion of urinary am- 
monia was found to parallel changes in plasma 
glutamine. Experiments now in progress will deter- 
mine whether or not the increase in plasma glu- 
tamine occurs independently of total free amino 
acids. In ad libitum feeding experiments on hypo- 
physectomized rats and on hypophysectomized rats 
treated with growth hormone glutaminase assays of 
21 and 31 u/ml. of 25% kidney emulsion respec- 
tively were obtained. Food consumption of treated 
rats did not increase during the 7-day experimental 
period. Kidneys from normal rats maintained ona 
food intake based on that of the hypophysecto- 
mized-treated rats and from normal rats fed ad 
libitum assayed respectively 35 and 56 u/ml. of 25% 
emulsion. ; 

Behavior of the thyroid toward elements of the 
seventh periodic group. II. Rhenium. Emi. J. Bav- 
MANN, N. ZIzMER (by invitation), ELEANOR OsHRY 
(by invitation) and 8. M. Serp.in (by invitation). 
Laboratory Div. and Laboratory of Medical Physics, 
Montefiore Hospital, New York City. Two years ago 
we presented experiments to the Society which 
showed that the thyroid filters not only I from the 
circulation but other halogens as well. We expressed 
the view that the thyroid distinguishes between 
the halogens imperfectly if at all in the filtration 
process. Further, it was suggested that if a very 
large amount of one of the halogens were admin- 
istered, compared to the amount of any of the other 
halogens ingested, the one given in excess will tend 
to wash the others out of the thyroid in a mass 
action-like effect. On the basis of other work, we 
postulated then that other elements of group VIiof 
the Periodic Table would behave as the halogens do 
and we now report our experiments with Rhenium 
(element 75). Perrhenic acid given parenterally to 
rats and rabbits was found to accumulate in the 
thyroid in greater concentration than in any other 
tissue—25 to over 100 times more than in the tissue 
having the next highest concentration. The maxi- 
mum concentration occurs 1 to 4 hours after injec- 
tion. Most of the Re is excreted in the urine during 
the first day and the remainder is practically all 
eliminated in the next 24-hour period. 

Effects of glucose, bile salts, and protein on re- 
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covery of neutral 17-ketosteroids. Witu1am T. 
BevER (by invitation) and O. H. GaEBLer. Edsel 
B. Ford Institute for Medical Research, Henry Ford 
Hospital, Detroit, Mich. Rates of color develop- 
ment of individual 17-ketosteroids, and effects of 
varying other conditions in the Zimmermann reac- 
tion, have been studied extensively (Endocrinology 
33: 189). Little attention has been given to effects 
of normal and pathological constituents of bile and 
urine on recovery of 17-ketosteroids. In studying 
this problem, we have used a method involving the 
usual hydrolysis and continuous extraction. The 
Zimmermann reaction was then applied after re- 
moving the estrogens, or after separating the neu- 
tral 17-ketosteroid fraction with Girard’s reagent, 
according to the general scheme outlined by Pincus 
(Clinical Endocrinology 5: 291). In either case, 2 
color spectrophotometry was the final step. Addi- 
tions of glucose to solutions of free 17-ketosteroids 
(androsterone and dehydroisoandrosterone), or to 
urine, did not influence the results. Addition of bile 
salts or purified human serum albumin to solutions 
of free 17-ketosteroids did not affect the results 
when solutions were analyzed without preliminary 
hydrolysis, but lowered them when hydrolysis was 
included. Low values due to addition of protein 
could be overcome by doubling the extraction 
period, but bile acids apparently increased the de- 
struction of ketosteroids during hydrolysis, so that 
longer extraction did not influence the result. 
Analysis of urines with and without addition of bile 
salts or purified human serum albumin showed that 
the same findings apply when one deals with conju- 
gated 17-ketosteroids. Effects of ultrafiltering to 
remove protein, and of varying the acid used in 
hydrolysis, were also studied. 

Intravenous administration of commercial cyto- 
chrome C to rats previously treated with radio- 
active iron. HeLMut Bernert and Kurt R. ReEtss- 
MANN (introduced by Frep W. Oserst). USAF 
School of Aviation Medicine, Randolph Air Force 
Base, Texas. The biosynthesis of iron-labeled cyto- 
chrome ¢ showing a radioactivity suitable for tracer 
studies has been reported previously (Science 108: 
634, 1948). Experiments were made to obtain 
knowledge about the penetration of injected cyto- 
chrome ¢ into tissue cells. Two pairs of litter-mate 
rats previously treated with radioiron were ne- 
phrectomized unilaterally. One animal of each pair 
was then injected intravenously with commercial 
cytochrome ec (8 mg.). Immediately thereafter, 
both pairs were taken to a simulated altitude of 
20,000 ft. to favor utilization of injected cyto- 
chrome, if such actually does occur. All animals 
were sacrificed 24 hours after injection, to assure 
return of tissue cytochrome concentration to pre- 
injection level. Kidneys, hearts, and skeletal 
muscle were assayed for cytochrome concentration 
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and the isolated cytochrome was checked for radio- 
activity. Comparative tests showed that the cyto- 
chrome content per unit weight of the left and right 
kidney removed under the conditions of the experi- 
ment generally does not differ by more than +5%. 
Unilateral nephrectomy, therefore, represents a 
useful means of internal control. By this technique 
and comparison with the control litter-mates no 
significant elevation of the cytochrome values in 
the organs of the injected animals was found, indi- 
cating that no appreciable quantity of cytochrome 
was left in intercellular spaces. No significant dilu- 
tion of the originally occurring radioactive cyto- 
chrome could be demonstrated in the cytochrome- 
injected animals. Iron analysis indicates that at 
least 94% of the measured radioactivity is due to 
cytochrome iron. This experiment does not give 
evidence of any significant incorporation of injected 
cytochrome c into tissue cells. 

The fate of ingested uric acid in man. AARON 
BENDICH (by invitation), Wit1AmM D. GEREN (by 
invitation), Oscak BopaNsky and GEORGE Bos- 
worTH Brown. The Sloan-Kettering Institute for 
Cancer Research, New York, N. Y. A normal male 
ingested 150 mg. of uric acid labeled with an excess 
of N* in positions 1 and 3. Total urine collections 
were made over specific periods for 7 days and were 
analysed for total nitrogen, uric acid, urea and am- 
monia. For isotopic nitrogen analyses, uric acid 
was isolated by adsorption on Norite, elution with 
dilute alkali and purified by repeated crystalliza- 
tion. Urea was obtained as the dixanthydrol deriva- 
tive and urinary ammonia was isolated. The course 
of the urinary excretion of each of the stated com- 
pounds, as well as their isotope content, was deter- 
mined. During a period of 4 days, 80% of the 
administered isotope appeared in the urine. Of this 
amoust, about } was present as urea N and about 4 
as uric acid N. The results are discussed with 
respect to the question of uricase in human tissues, 
to bacterial action in the intestine, and to the rela- 
tive contribution of purine nitrogen to urinary urea 
and uric acid nitrogen. 

Human mric acid metabolism. JEAN D. Benepicr 
(by invitation), Perzer H. ForsHam (by invita- 
tion) and DeWirr StTetreN, JR. Dept. of Biological 
Chemistry, Harvard Medical School, Dept. of Medi- 


cine, Peter Bent Brigham Hospital, Boston, Mass.; 


and the Div. of Nutrition and Physiology, Public 
Health Research Institute of The City of New York, 
New: York City. Uric acid has been synthesized in 
such a fashion as to include a high concentration of 
N® in the pyrimidine ring and this material has 
been administered intravenously in tracer dose to 
human subjects while maintained in balance on a 
purine-poor diet. From the concentrationg of N® 
in the urinary uric acid samples in the succeeding 
period it has been possible to estimate : /) the quan- 
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tity of uric acid which mixed with and diluted the 
injected isotopic uric acid; 2) the rate of in vivo 
formation of uric acid in man under these circum- 
stances. These quantities have been compared with 
the prevailing level of plasma uric acid during the 
experiment and with the independently deter- 
mined rate of urinary uric acid excretion. Experi- 
ments have been conducted on both normal 
subjects and patients suffering from gout. 

Partial purification and properties of hydantoin- 
ase. FREDERICK BERNHEIM, Mary L. C. BErn- 
HEIM (by invitation) and G. S. Eapte (by invi- 
tation). Depts. of Physiology, Pharmacology and 
Biochemistry, Duke University Medical School, 
Durham, N.C. The enzyme in rat liver which hy- 
drolyzes hydantoin to hydantoic acid has been 
partially purified by removing proteins insoluble in 
slightly alkaline and acid solutions and by dialysis. 
The enzyme remains in a clear solution 0.25 ml. of 
which hydrolyzes under optimal conditions 4.0 mg. 
of hydantoin in 15 minutes. The solution also con- 
tains an active esterase for simple esters but only 
traces of choline, demerol and procaine esterases. 
If the activity is measured by the liberation of CO. 
the end point depends on the px probably because 
of the simultaneous formation of an NH» group. 
That the end point at any pH corresponds to the 
quantitative formation of hydantoic acid was 
proved by the determination of the latter with the 
diacetyl monoxine reagent. The enzyme does not 
hydrolyze parabanic acid, dimethyl- or methyl 
ethyl hydantoin but they inhibit its action on 
hydantoin. Its pH optimum is about 8.6. The reac- 
tion is monomolecular throughout the greater part 
of the hydrolysis. The relation between initial 
velocity and substrate concentration is of the 
Michaelis-Menten type. Preliminary experiments 
indicate a dissociation constant not far from 0.01, 
showing relatively small affinity between enzyme 
and substrate. 

Conversion of carotene to vitamin A by the rat. 
J. G. Brert (introduced by M. O. Scuttrze). Div. 
of Agricultural Biochemistry, Univ. of Minnesota, 
Minneapolis, Minn. Further evidence for the con- 
version of carotene to vitamin A by hypothyroid 
rats is presented from studies of the blood serum 
vitamin A content of hypothyroid rats given caro- 
tene. Two of four groups of rats on a vitamin A-defi- 
cient ration were made hypothyroid by feeding 
0.2% thiouracil. When the animals showed weight 
plateaus, definite xerophthalmia and no measurable 
serum vitamin A, 200y of B-carotene in Tween 80- 
water (1:1) was given weekly for 5 weeks orally or 
intramuscularly. Xerophthalmia disappeared. The 
hypothyroid rats gained weight for 15-19 days only ; 
the others continued to gain. Vitamin A in blood 
serum determined by the method of Bessey before, 
and 12 hours after, the last administration of caro- 
tene showed the following . 
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Several laboratories have reported that the small 
intestine is involved in the conversion of carotene 
to vitamin A by the rat. Preliminary studies show 
that vitamin A-deficient rats given 4007 of B-caro- 
tene in Tween intramuscularly after surgical re- 
moval of the small intesting have in the blood 
serum, after 5 hours, appreciable amounts (equiva- 
lent to 12-50 y% of vitamin A) of a fat soluble light- 
sensitive material absorbing at 328 mu. Operated 
control rats given Tween show no appreciable 
change in serum fat-soluble components absorbing 
at 320-350 muy. 

Cystathionase. FRANcIS BINKLEY. Laboratory for 
the Study of Hereditary and Metabolic Disorders, 
Univ. of Utah School of Medicine, Salt Lake City, 
Utah. The enzyme responsible for the conversion 
of cystathionine to a compound reacting in the test 
of Sullivan for cys.cine has been obtained in a con- 
dition of high purification from rat and pig liver. 
The purified enzyme was obtained in crystalline 
form and was dissociated; under acid conditions, 
into an inactive crystalline protein and an alcohol- 
soluble coenzyme. The inactive protein was reacti- 
vated by incubation with the coenzyme or a boiled 
extract of liver at values of pH near 8. Magnesium 
ions and inorganic phosphate were required for the 
activity of the enzyme but it was not possible to 
demonstrate an uptake of phosphate in the reac- 
tion. The rate of reaction was dependent upon the 
concentration of inorganic phosphate as well as 
upon the concentration of cystathionine or enzyme. 
The enzyme was active in the desulfhydration of 
cysteine ; inorganic phosphate was required for the 
desulfhydration of cysteine. Cysteine was not 4 
primary product of the action of the enzyme 0 
cystathionine; the product responded to the Sulli- 
van reaction but not to the reaction of Nakamura 
and Binkley. If, however, the reaction product 
were incubated with crude extracts of liver or kid- 
ney, cysteine was produced. Whereas iodometri¢ 
titrations indicated a complete cleavage with the 
purified enzyme, the Sullivan reaction indicated 
less than 40% cleavage. 

Hydrolysis of conjugated 17-ketosteroids in 
urine concentrates by acetate buffers. Jor. Bit 
MAN (by invitation) and Saut L. Conen. Dept. of 
Physiological Chemistry, Univ. of Minnesota Medt- 
cal School, Minneapolis, Minn. Butanol extracts of 
male urine prepared for studies on the hydrolys!* 
of concentrates of the conjugated ketosteroids 
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showed a considerable loss (up to 45%) of these 
conjugates from the butanol extracts if the extrac- 
tion was carried out at pH above 3.0. Similar losses 
occurred if the butanol concentrates were washed 
with buffers of pH above 3.0. This indicates the 
presence in urine of some conjugated ketosteroids 
whose salts are more soluble in water than in buta- 
nol. The BaCl:-acetate buffer hydrolytic technique 
of Talbot et al (1943) when applied to butanol ex- 
tracts of normal male urine liberated 20-40% of the 
total ketosteroids, of which 40-60% was of the beta 
type. These amounts were independent of the pu 
of the urine existent when the butanol extracts 
were prepared. The same degree of hydrolysis 
occurred even when the BaCl: was omitted from the 
hydrolytic mixture and the butanol residues were 
heated with buffer alone. Hydrolysis with pu 5.8 
acetate buffer was found to be 85% complete in 4 
hours. No marked increase in the proportion of 
ketosteroids liberated by buffers occurred when the 
buffer pH was reduced until a pH of 3.0 or less was 
achieved. These results tend to indicate the pres- 
ence in normal male urine of a specific group of con- 
jugates whose salts are much more soluble in buta- 
nol than in water and which are sufficiently labile 
to be hydrolyzed by relatively mild conditions. 
Influence of magnesium and cobalt on the inhi- 
bition of phosphatases by a-amino acids. Oscar 
BopansKy. Memorial Hospital for The treatment of 
Cancer and Allied Diseases and the Sloan-Kettering 
Institute for Cancer Research, New York City. In 
the presence of inhibiting concentrations of 
a-amino acids or cyanide the usual activating effect 
of magnesium on bone phosphatase was decreased 
and in some instances was transformed into a re- 
tardant effect. The extent of the activating effect 
of cobalt on bone phosphatase was decreased 
slightly as the concentration of amino acid was in- 
creased. In the conjoint presence of cobalt and 
Magnesium, accomplished either before or after the 
start of the reaction, the degree of activation of 
bone phosphatase which had been inhibited by 
amino acids was much greater than with either co- 
balt or magnesium alone and counteracted to vary- 
ing degrees the inhibition by amino acid. The 
activating effect of magnesium on intestinal phos- 
phatase was unaffected as the concentration of 
amino acid was increased; the activating effect of 
cobalt was decreased. The extent of activation of 
intestinal phosphatase which had been inhibited 
by amino acids was about the same in the conjoint 
Presence of cobalt and magnesium as in the pres- 
tnce of magnesium alone. Human osteogenic sar- 
‘oma phosphatase resembled normal rat bone 
phosphatase with respect to the extent of inhibi- 
tions by various amino acids and the influence of 
cobalt and magnesium on these inhibitions. The 
Present findings are interpreted to indicate that 
“amino acids inhibit bone, intestinal and osteo- 
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genic sarcoma phosphatases by combining with an 
essential metal component of these enzymes and 
that this component normally mediates the activa- 
tion of bone and osteogenic sarcoma phosphatases, 
but not of intestinal phosphatase, by magnesium. 

Quantitative separation and determination of 
small amounts of histidine and tyrosine employing 
paper chromatography. D1ana Bo.uine (by invi- 
tation), HerBert A. Soper (by invitation) and 
Ricuarp J. Buiock. Dept. of Biochemistry and 

Physiology, New York Medical College, Flower and 
Fifth Ave. Hospitals, New York City. Pauly (1904) 
reported that histidine and tyrosine gave a red 
color when treated in alkaline solution with freshly 
diazotized sulfanilic acid. The use of this reaction 
for quantitative determinations has been limited 
by the difficulties in obtaining complete separation 
of these 2 amino acids. The excellent technique for 
the separation of amino acids by paper chroma- 
tography, introduced by Consden et al (Biochem. J. 
36: 224, 1944), and the adaptation of this method 
for their estimation, based on the observation that 
the concentration of an amino acid on the paper was 
proportional to the area of the spot multiplied by 
the color density (Block, Science 108: 608, 1948), 
suggested that the Pauly reaction could be readily 
adapted to the determination of histidine, tyrosine, 
ete. Method : Histidine and tyrosine are separated 
by chromatography using a mixture of n-butanol, 
100 parts, glacial acetic acid, 10 parts, saturated with 
water. Ascending chromatograms on S&S 598 or 596 
paper are run for 3 hours. The paper is removed, 
dried, and sprayed with freshly diazotized sulfanil- 
amide dissolved in n-butanol. The paper is allowed 
to air-dry for exactly 5 minutes. It is then sprayed 
with an emulsion of 5% sodium carbonate in 2 
volumes of butanol. The chromatograph is air 
dried and the quantities of histidine and tyrosine 
are determined from the product of the color area 
times density. The results obtained on casein, zein 
and hemoglobin agree with the better values in the 
literature. 

Influence of pituitary and adrenal glands on 
ketone body production by rat liver slices. PHiiie 
K. Bonpy (by invitation) and ALrrep E. WIL- 
HELMI. Dept. of Physiological Chemistry, Yale 
Medical School, New Haven, Conn. Slices of rat 
liver were incubated in Krebs Ringer medium, 
with phosphate buffer, pu 7.4, in oxygen at 38°C. 
Ketone bodies were determined by the method of 
Greenberg and Lester on the total contents of the 
flask. All animals were fasted 18 hours before the 
experiment. Livers from normal rats produce 
2.4 + .16 «.M/100 mg. (dry weight) in 15 minutes, 
and 8.8 + .464M/100 mg. in 120 minutes, an incre- 
ment of 3.5 + .438 uM/100 mg/hour. The rate of 
appearance of ketone bodies was constant from 5 
minutes to 120 minutes. Livers from adrenalecto- 
mized rats formed 2.5 + .19 uM/100 mg. in 15 min- 
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utes, and 10.2 + .43 uM. in 120 minutes, an in- 
crease of 4.4 + .29 uM/100 mg/hour. These 
results are not significantly different from the data 
obtained from normal rat livers. The livers of rats 
hypophysectomized several months previously 
produced 1.5 + .10 uM/100 mg. in 15 minutes, and 
3.7 + .20 uM/100 mg. in 120 minutes, a rate of 1.3 
+ .20 uM/100 mg/hour. These values are signifi- 
cantly lower than those obtained with either nor- 
mal or adrenalectomized animals. In normal rats, 
the body weight was found to be a significant fac- 
tor, since liver slices from heavier rats produced 
more ketone bodies than did slices from lighter 
animals (r = 0.8428; p less than 0.05). This cor4 
relation was observed only in the 120-minute 
period. No such relationship between body weight 
and ketone body formation could be demonstrated 
for hypophysectomized or adrenalectomized ani- 
mals. 

A microbiological determination of D-phenylal- 
anine. Ernest Borek and HEINRICH WAELSCH. 
Depts. of Biochemistry, New York State Psychiat- 
ric Institute and Columbia Univ., New York City. 
The microbiological determination of D-amino 


acids has been previously achieved by the use of 
two different varieties of microorganisms one of 
which utilizes only the L-amino acid, and the 
other, either the p’ or the p-L form. During studies 
of the metabolism of phenylalanine and its deriv- 


atives in Lactobacillus Arabinosus we found that, 
while these organisms can utilize only Lt-phenylal- 
anine, they readily metabolize both optical 
antipodes of phenyllactic acid in lieu of the amino 
acid. Since the growth response of the microor- 
ganisms is nil to p-phenylalanine but complete to 
p-phenyllactie acid, and, since the chemical trans- 
formation of the amino acid to its hydroxy analogue 
is almost quantitative, a convenient determination 
of the p-amino acid is possible. Samples of p-L 
phenylalanine in microgram quantities, produce, 
after reaction with nitrous acid, almost twice the 
growth response of an identical, untreated aliquot. 
The blood of patients with oligophrenia phenyl- 
pyruvica has been subjected to a search for p- 
phenylalanine which has been claimed to accu- 
mulate in these subjects. Within the limits of error 
of the method the phenylalanine, which circulates 
in concentrations as high as 30 mg.% the blood of 
these subjects is the L-isomer. 

Incorporation of labeled lysine into the proteins 
of guinea pig liver homogenate. HENRy Borsook, 
Ciara L. Deasy (by invitation), ARE J. HAAGEN- 
Smit (by invitation), GeorrREY KEIGHLEY (by 
invitation) AND Peter H. Lowy (by invitation). 
Kerckhoff Laboratories of Biology, California 
Institute of Technology, Pasadena, Calif. The in- 
corporation of L-lysine (labeled with C™ in the 
e-position) into the proteins of guinea pig liver 
homogenate was studied using either the whole 
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homogenate or the sedimented fraction obtained 
by centrifuging the 15-fold diluted homogenate at 
2500 g. Characteristics of the reaction with the 
whole homogenate are: its optimum pH is at 6.1; 
the presence of calcium is obligatory ; the reaction 
proceeds as well in nitrogen as in oxygen; it is 
inhibited nearly completely by fluoride, and less 
completely by arsenate, arsenite, azide, cyanide 
and dinitrophenol; the concentration of L-lysine 
incorporated is approximately a linear function of 
the lysine concentration and is independent of the 
homogenate concentration. Characteristics of the 
reaction with the sedimented fraction are: its op- 
timum pH is approximately 7.3; calcium acceler- 
ated the reaction only slightly and its presence is 
not obligatory; it proceeds under nitrogen but 
more slowly than under oxygen; it is inhibited 
slightly by fluoride and practically uninhibited by 
arsenate, arsenite, azide, or dinitrophenol; the 
concentration of lysine incorporated is a function 
of the total amount of lysine in the reaction mix- 
ture. The rate of incorporation of lysine into the 
proteins of the whole homogenate is approximately 
the same as that in vivo; the rate with the sedi- 
mented fraction is several times faster. 

Passage of hemoglobin through the glomerular 
membranes and its excretion by the amphibian 
kidney. Puyius A. Borr. Dept. of Physiological 
Chemistry, Woman’s Medical College of Pennsyl- 
vania, Philadelphia, Penna. Kidneys of amphibia 
were perfused with Ringer’s solution containing 
human hemoglobin prepared by Drabkin’s method 
(J. Biol. Chem. 164: 703, 1946). ‘Direct’ glo- 
merular puncture experiments and ‘indirect’ 
(hemoglobin-inulin) experiments were made with 
methods similar to those used previously with 
other proteins (Bott and Richards, J. Biol. Chem. 
141: 291, 1941). Indirect experiments: Hemo- 
globin excretion in ureteral urine was influenced 
by pH as in the experiments of Webster, Engel, 
Laug and Amberson (J. Cell. and Comp. Physiol. 
5: 399, 1934) with laked cells, and the percentage 
filtration calculated from these by the indirect 
method also seemed to be so influenced. In a num- 
ber of cases the calculated percentage filtration of 
hemoglobin did not show an increase when the 
concentration of hemoglobin in the perfusion fluid 
was increased. Direct experiments : From glomeru- 
lar collection analysis there appears to be con- 
siderable variation in the degree of completeness 
of hemoglobin filtration by the individual glomer- 
uli, but possibly a trend toward more complete 
filtration with increasing concentration of hemo- 
globin in the perfusion fluid. Glomerular fluid 
and ureteral urine were collected simultancously 
in a number of experiments. 

Antithromboplastic activity of navy bean tryp- 
sin inhibitor in vivo. DonaLtp E. Bowman. Dept. 
of Biochemistry and Pharmacology, Indiana Uni. 
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School of Medicine, Indianapolis, Ind. A highly 
active and abundant navy bean trypsin inhibitor 
has been used to retard the in vivo coagulation 
which results from the intravenous injection of 
trypsin in rabbits. This inhibitor was prepared by 
a modification of an earlier procedure employing 
isoelectric precipitation of inert proteins, frac- 
tional salting out of the active material and frac- 
tionation with alcohol. In rabbits the navy bean 
trypsin inhibitor confers a considerable degree of 
protection against the lethal effects of single large 
doses of intravenously injected trypsin or re- 
peated small doses of the enzyme. Extensive pul- 
monary embolism which is almost invariably 
observed upon immediately examining rabbits 
killed with trypsin alone is not found upon sacri- 
ficing those receiving the enzyme plus its inhibitor. 
In rabbits receiving repeated small injections of 
trypsin the coagulation time of carotid blood is 
first observed to increase markedly and then 
gradually decrease, finally reaching a point con- 
siderably below the control level at the time of 
fatal termination. The initial rise is also observed 
with the enzyme plus its inhibitor; however, the 
subsequent fall is not as severe. Iodinated trypsin 
which retains relatively more of the proteelytic 
activity as compared with the hypotensive effect 
of the original enzyme also gives rise to pulmonary 
emboli particularly with repeated small doses. 
Single large doses have been less toxic than the un- 
treated enzyme given in amounts sufficient to pro- 
vide equivalent proteolytic capacity. Evidence of 
anaphylactic reactions was not observed upon 
intravenous injection of the inhibitor at 14-day 
intervals. 

Tuberculostatic properties of autoclaved hu- 
man plasma. DonaLp E. Bowman. Dept. of Bio- 
chemistry and Pharmacology, Indiana Univ. School 
of Medicine, Indianapolis, Ind. During an investi- 
gation of enzymatic factors in tuberculosis it has 
been observed that undiluted autoclaved human 
plasma containing glycerol is less able to support 
growth of the H37 strain of tubercle bacilli than is 
sterile plasma which has been coagulated at 80° 
for 10 min. On the latter surface growth of the or- 
ganisms having typical staining properties can be 
observed in 2 to 4 days after inoculation while 
growth on plasma which has been autoclaved for 
15min. at 15 1b. pressure requires a week or more to 
reach a comparable point and subsequently shows 
much less growth. With non-autoclaved dog plasma 
or restored dessicated human plasma growth is 
‘comparable to that on autoclaved fresh human 
plasma. That the addition of a concentrate of the 
fluid derived from autoclaved human plasma to 
synthetic media consistently inhibits growth is 
teadily observed and can be estimated by deter- 
mining the nitrogen content of the washed or- 
&inisms by the procedure described by Youmans. 
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Fluid derived from plasma coagulated at 80° does 
not inhibit growth. In fact in less favorable media 
such as that in which the yeast extract and surface 
active accelerating agents have been omitted from 
Dubos’ synthetic media, fluid pressed from 80° 
coagulated plasma actually accelerates growth. 
Urie acid shows an inhibiting effect which it par- 
tially loses upon being autoclaved. 

A biologically-active, reversible oxidation prod- 
uct of a-tocopherol. Pau, D. Borer. Div. of Bio- 
chemistry, Univ. of Minnesota, St. Paul, Minn. A 
biologically-active oxidation product of a-tocoph- 
erol has been formed by reaction with two equiv- 
alents of Fet**/M and isolated as an unstable, 
colorless oil by extraction and chromatographic 
procedures. It has an absorption maximum at 237 
mu. in isooctane (ey = 1.2 & 104), and is readily 
reduced to tocopherol by ascorbic acid or hydro- 
sulfite. The product is a- structural isomer of 
a-tocopherylquinone, C2HsO;, into which it is 
readily converted by a slight excess of Fe*+** and 
by acids and alkalies. Its antisterility activity is 
1/10 parenterally and 1/30 orally of that of a- 
tocopherol. This suggests a relation of the oxidation 
product to the biochemical function of tocophe- 
rol. Tentatively the product is considered to 
be 2,5,7,8-tetramethy]-2-(4’,8’, 12’-trimethyltri- 
decyl] )-6- keto -7-hydro-8,9-epoxychroman. The 
absence of an OH group is demonstrated by failure 
to react with reagents for OH groups and by the 
infra red absorption spectrum. The hetero ring is 
thus intact and the extra oxygen must be associ- 
ated with the carbon ring in a cyclic or peroxide 
structure. The product liberates I, from Nal in 
Ac2O, and this property, together with the ease of 
conversion to the quinone, has prevented direct 
reaction with carbonyl reagents. The ultraviolet 
absorption spectra and other properties of the 
molecule are best explained by an a-8 unsaturated 
keto structure. Similar products from y- and 6- 
tocopherols show maxima about 10 my. shorter 
wave length, consonant with the postulated struc- 
ture. Properties of the molecule and structural 
considerations suggest the location of the extra 
oxygen in a three-membered ring in the 8-9 posi- 
tion. 

Evaluation of some lactic acid producing bac- 
teria in the microbiological assay of amino acids. 
Myron Brin (by invitation) and Harotp H. WI- 
LIAMS. Dept. of Biochemistry and Nutrition and 
The School of Nutrition, Cornell Univ., Ithaca, N.Y. 
The amino acid assay of complex feedstuffs con- 
taining relatively large amounts of lipids, complex 
carbohydrates, or both, offers difficulties not ap- 
parent in the assay of purified protein materials. 
This report deals with the comparative analysis of 
complex feeds by 5 bacteria’ previously proposed 
for amino acid assay. Whole egg, soybean oil meal, 
and clover hay were chosen as representative of 
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feedstuffs, and casein was included as a standard of 
comparison with literature values. Depending 
upon the amino acid requirements for the respec- 
tive organisms, comparative assays for the essen- 
tial amino acids were run on the above materials 
with Lactobacillus arabinosus 17-5, Lactobacillus 
caset, Lactobacillus delbruckit up5, Leuconostoc 
mesenteroides P-60, and Streptococcus faecalis. 
In order to measure differences of response be- 
tween organisms to the test materials, a uniform 
basal medium was developed which is applicable 
to the 5 bacteria used. Comparative results indi- 
cate that all of the organisms do not yield equiv- 
alent amino acid values under similar conditions. 
It is concluded that under the conditions of this 
study 3 bacteria yielded the most accurate values, 
namely : Streptococcus faecalis—arginine, histidine, 
lysine, methionine, threonine, tryptophan and 
valine; Leuconostoc mesenteroides P-60—histidine, 
lysine, methionine and phenylalanine ; Lactobacil- 
lus arabinosus 17-5—isoleucine, leucine, and 
tryptophan. 

Mechanism of histidine synthesis in lactic acid 
bacteria. Harry P. Broquist (by invitation) and 
Esmonp E. Sneuu. Dept. of Biochemistry, Univ. 
of Wisconsin, Madison, Wis. If Lactobacillus 
arabinosus 17-5 is cultured in a medium deficient 
in histidine and purine bases, the organism grows 
very slowly. Much more rapid growth is obtained 
on the addition of either histidine or individual 
purine bases. This suggests a relationship between 
histidine and purine bases in metabolism. The 
possibilities (reaction a) that histidine may serve 
as a precursor of purines, or (reaction b) that the 
purines may serve as a precursor of histidine are 
considered. Reaction a has been frequently pro- 
posed, and appears unlikely in view of present 
knowledge. Furthermore, the histidine require- 
ment of Streptococcus faecalis R is not increased 
by culturing in the absence of the proposed prod- 
uct, purine bases. Data to be presented indicate 
rather that the purine bases serve as a precursor for 
the imidazole ring of histidine (reaction b) and that 
xanthine is particularly effective in this relation- 
ship. In the absence of vitamin Be, histidine 
becomes essential for growth of L. arabinosus and 
cannot be replaced by purine bases, implying that 
vitamin B, is involved somewhere in reaction b. 
Imidazole pyruvic acid replaces histidine for both 
L. arabinosus and S. faecalis, but only when vita- 
min Bg is present in the medium. Thus B¢ appears 
to function in conversion of this keto acid to the 
amino acid. If imidazole pyruvic acid is the imme- 
diate precursor of histidine this implies a wider 
significance for the transamination reaction than 
has recently been indicated. 

Changes in sodium sulfate solutions in the upper 
and lower intestines of dogs. GLapys R. BucHER 
(by invitation), Cart E. AnpERSON (by invita- 
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tion) and C. S. Rosinson. Dept. of Biochemistry, 
Vanderbilt University, Nashville, Tenn. The abil- 
ity of the small intestine to alter sodium sulfate 
has been studied in a double period test in a series 
of acute dog experiments using 2 methods of iso- 
lating the gut segments, and also in chronic dogs 
with Thiry Villa loops. In the acute experiments, 
segments were isolated using the terminal end of 
the Miller-Abbott apparatus in the jejunum and 
60 cm. from the ileocecal valve, or by mechanical 
obstruction with flat clamps in these regions. After 
a sulfate wash, each loop was filled with Na,S0Q, 
(35-40 ec., 204 mEq/I].) and drained for analysis 
after 20 minutes. Residual volume was obtained 
by determining the conductivity of an equal 
volume of 10% sucrose solution used as a rinse. 
Following a rinse with sulfate, a second 20-minute 
test was made. The analysis consisted of determin- 
ing volume, pH, total base, ammonia, sulfate, chlor- 
ide and total CO.. The data from the 3 types of 
preparation were statistically homogenous. The 
first period samples in both upper and _ lower 
loops showed some significant differences from the 
second period samples. In upper loops, the second 
period samples were significantly different in 
possessing a more acid pH, higher sulfate and a 
lower chloride concentration. In the lower loops, 
the second period samples were significantly dif- 
ferent in possessing a more acid pH, increase in 
total base concentration and a decrease in the con- 
centration of ammonia. These ionic shifts occurred 
when no consistent differences in volume were 
detected. The sample differences bespeak a reduc- 
tion in the rate of ionic shifts in the second period, 
due possibly to a fatigue or saturation phenome- 
non. 

Anaerobic and aerobic glycolysis of parasitic 
tissue helminths. Ernest Buepina. Dept. of Phar- 
macology, School of Medicine, Western Reserve 
Univ., Cleveland, Ohio. In contrast to tissues 
from vertebrates and to many bacteria, lactic acid 
is not the major end product of the anaerobic 
carbohydrate metabolism of parasitic helminths 
living in the intestinal tract or the bile ducts. 
However, lactic acid production accounted for at 
least 80% of the total amount of carbohydrate 
utilized anaerobically by 2 tissue parasites, the 
filarial nematode, Litomosoides carinii, and the 
trematode, Schistosoma mansoni. This was estab- 
lished by isolation and identification of the benti- 
midazole and the p-bromphenacy] derivatives from 
media in which the parasites had been incubated 
in the presence of glucose. Glycolysis of Litomo- 
soides carinii was greatly reduced by aerobiosis 
and inhibition of its respiration resulted in a com 
pensatory increase of glycolysis. In schistosomés 
and in another tissue parasite, the filarial nema 
tode, Dracunculus insignis, the rates of glucose 
utilization and of lactic acid production remained 
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constant under anaerobic and aerobic (1-100% 
oxygen) conditions, and were not affected by in- 
hibitors of respiration. Evidence will be discussed 
indicating that a large amount of energy derived 
from oxidative reactions is essential for survival 
of Litomosoides carinii, but not for that of schis- 
tosomes, in which respiration and glycolysis occur 
independently of each other. Glycolysis of the 
parasites was reduced markedly by low concentra- 
tions of —SH inhibitors. This effect could not be 
reversed by glutathione, dithiopropanol or H.S. 
Dithiopropanol (but not glutathione) greatly 
enhanced the inhibitory action of p-chloromercuric 
benzoate on glycolysis of the schistosomes. 

Bacterial glucuronidase. Henry J. BUEHLER 
(by invitation), Pattie A. Katzman and Epwarp 
A. Dotsy. Laboratory of Biological Chemistry, 
Saint Louis Univ. School of Medicine, Saint Louis, 
Mo. The estimation of several important sub- 
stances excreted in the urine as glucuronides de- 
pends upon as initial hydrolysis. Since the prevail- 
ing methods for hydrolyzing such substances re- 
sult in considerable destruction, we have directed 
our efforts toward the preparation of potent glu- 
curonidase extracts of bacterial origin. Of fourteen 
organisms grown in a 1% peptone medium only C. 
zerose, C. hoffmani and E. coli produced glucuroni- 
dase as indicated by the hydrolysis of phenol- 
phthalein glucuronide. EH. coli was selected for 
further study because it showed the greatest glu- 
curonidase production under these conditions. The 
optimum pH for enzyme production by this or- 
ganism at 25°C. in a peptone-beef extract medium 
containing 0.05m phosphate buffer was found to 
be about 7.3. The optimum pu for enzyme activity 
using phenolphthalein glucuronide as the sub- 
strate and 0.033m KH2PO, as buffer was deter- 
mined to be approximately 6.2. The production 
of glucuronidase by £. coli can be markedly in- 
creased by the addition of menthol glucuronide 
to the growth medium. The addition of 0.5% 
menthol glucuronide in this manner has effected 
’s high as a 70-fold increase in the yield of the en- 
zyme. Employing as the enzyme preparation the 
culture fluid after dialysis and filtration, phenol- 
phthalein glucuronide was quantitatively hydro- 
lyzed in 2 hours. The extent of hydrolysis for 
shorter periods was not measured. 

l-Alanine oxidase of rabbit kidney and liver. 
M.V. Buewi and J. L. Sri (introduced by D. E. 
GREEN). Institute for Enzyme Research, Univ. of 
Wisconsin, Madison, Wis. Liver and kidney cyclo- 
phorase preparations can catalyze the complete 
oxidation of l-alanine to CO:, NH; and H:0O. This 
Process requires the presence of some member of 
the citrie acid cycle in sparking concentration. 
It appears that the first step in the complete oxida- 
lion is a transamination between alanine and 
«ketoglutarate with formation of pyruvate and 
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glutamate. Once the process is properly started 
the oxidation of pyruvate and glutamate both of 
which pass through a-ketoglutarate as an inter- 
mediary step provide a continuous supply of a- 
ketoglutarate for the initial transamination reac- 
tion. The alanine-glutamic transaminase is capable 
of working at catalytic concentrations of a-keto- 
glutarate. Under appropriate conditions the cyclo- 
phorase system can synthesize l-alanine from py- 
ruvic acid and NH;. This synthesis involves both 
the synthesis of glutamate from a-ketoglutarate 
and NH; and the reversal of the transamination 
reaction: 2 a-ketoglutarate + NH; — glutam- 
ate + succinate glutamate + pyruvate — a-keto- 
glutarate + alanine. The synthesis of glutamate 
from a-ketoglutarate and NH; proceeds very 
rapidly under aerobic conditions. a-Ketoglutarate 
in excess suppresses almost completely ammonia 
production from either glutamate or alanine in 
accordance with the dictates of the above equa- 
tions. 

Effect of amino acid administration on amino 
acid oxidase activity. R. N. CaGcan (by invita- 
tion), J. L. Gray (by invitation) and H. Jensen. 
Medical Dept. Field Research Laboratory, Fort 
Knox, Ky. The effect of intraperitoneal injection 
of an amino acid mixture on the amino acid oxidase 
activity of the liver and kidney was studied in 
normal, hypophysectomized, adrenalectomized 
and thyroidectomized rats. The enzyme activity 
of a buffered extract of homogenized tissue was 
measured. Simultaneous determinations of blood 
amino acids, urea and glucose were made. An in- 
crease in the amino acid oxidase activity of the 
liver of normal animals was found after amino 
acid administration while no such increase was 
observed in the operated animals. The amino 
acid oxidase activity of the kidney was found to 
be dependent principally upon the amino acid level 
of the blood and not upon hormonal control. Com- 
parison of the amino acid oxidase activity of normal 
and operated animals was made. 

Direct utilization of sucrose by Leuconostoc. 
WaRNER W. Carson and VIRGINIA WHITESIDE 
CarRLson (introduced by Emmetr B. Carmi- 
CHAEL). Biochemistry Dept., Medical College of 
Alabama, Birmingham, Ala. Several instances of 
direct utilization of disaccharides by microorgan- 
isms have been reported in the literature. With 
the disaccharide as the carbohydrate source, earlier 
growth and acid production were observed than 
resulted from the use in the media of the consti- 
tuent monosaccharides. In the case of Leuconostoc 
mesenteroides and L. dextranicum, direct utiliza- 
tion of sucrose has been indicated as a result of the 
fact that these organisms synthesize dextran only 
from the intact disaccharide, no polysaccharide 
being formed when glucose, fructose, or a mixture 
of the monosaccharides are employed. We have 
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observed earlier growth and more rapid acid pro- 
duction from sucrose by various strains of Leu- 
conostoc regardless of whether a particular strain 
formed large amounts or only a trace of the polysac- 
charide. Investigation of the growth requirement 
of certain strains of Leuconostoc in a chemically 
defined sucrose medium, and in media containing 
the constituent monosaccharides revealed several 
differences, the most important of which was an 
apparent absence of a biotin requirement when 
the disaccharide was employed, as compared with 
a need for this vitamin when glucose or fructose 
were employed. Since sucrose often is known to 
contain significant amounts of biotin, the studies 
were also made with media containing different 
amounts of raw egg white. 

Toxicity studies with demerol hydrochloride 
(isonipecaine) on adult male guinea pigs. Em- 
METT B. CARMICHAEL, WALTER H. JoHNSON (by 
invitation) and Frank A. Kay (by invitation). 
Biochemistry Dept., Medical College of Alabama, 
Birmingham, Ala. Toxicity studies have been 
made with Demerol hydrochloride on adult male 
guinea pigs. A fresh aqueous solution was injected 
intraperitoneally. The doses varied by 10 mg. in- 
crements from 80 to 170 mg/kg. The smallest dose 
to cause death was 110 mg/kg. while a dose of 170 
mg/kg. killed 100% of the animals. With the large 
doses, animals usually became nervous and excit- 
able within 5 to 10 minutes and as the symptoms 
became more severe, convulsions developed. Then 
an animal would fall on its side during a convulsion 
and if the dose was lethal, the animal usually would 
not stand up before expiring. The survival time 
for those animals that died varied from 12 to 323 
minutes with a majority of the animals dying in 
less than 2 hours. The tps of Demerol for adult 
male guinea pigs seems to be in the range 130 to 
150 mg/kg. 

Separation of three naturally occurring adenine 
ribonucleotides by paper chromatography and 
ion-exchange. C. E. Carter (by invitation) and 
Waxtpvo E. Coun. Biology Division, Oak Ridge 
National Laboratory, Oak Ridge, Tenn. Adenylic 
acid prepared from yeast nucleic acid was assigned 
the structure of adenosine-3-phosphorie acid by 
Levene. It has been found by techniques of paper 
chromatography that yeast adenylic acid may be 
resolved into two components and by an anion 
exchange procedure these two components may be 
separated from each other and from muscle aden- 
ylic acid. The two adenylie acids in yeast nucleic 
acid are degraded to adenine by acid hydrolysis 
and to adenosine by weak alkaline hydrolysis and 
kidney nucleotidase. Neither component is desam- 
inated by Schmidt’s muscle adenylic acid desam- 
inase and the phosphorous of both is acid labile. 
These findings suggest that nucleic acid contains 
adenosine-2-phosphoric acid and _ adenosine-3- 
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phosphoric acid (the 1 and 4 positions on the ribose 
carbon chain being excluded by the furanose ring 
and the 5 position by the acid labile nature of the 
phosphorous of yeast adenylic acid) although other 
possibilities for isomerism are not excluded. The 
ion-exchange separation of adenylic acids was 
achieved by elution with dilute formic, acetic or 
hydrochloric acid solutions from strong-base anion 
exchangers. Separation of nucleotides by paper 
chromatography was obtained in a two phase sys- 
tem consisting of isoamy] alcohol and 5% Na:HPO, 
in water. 

Inositol lipids of soybean. HERBERT E. Carrer, 
Wa.teR D. CELMER (by invitation), Macx H. 
McCormick (by invitation), CLirrorp O. Nymay 
(by invitation) and Frances W. SAUNDERS (by 
invitation). Div. of Biochemistry, Noyes Labora- 
tory of Chemistry, Urbana, Ill. Attempts to prepare 
inositol lipid from soybean by the procedure of 
Woolley (J. Biol. Chem., 147: 581, 1943) yielded 
non-homogeneous products containing a_ non- 
reducing carbohydrate which gave positive Seli- 
wanoff and diazouracil tests. Therefore, other frac- 
tionation procedures were studied, using crude- 
soybean phosphatide from several commercial 
sources. The crude material was freed of oil and the 
product (3-4% inositol) was extracted with glacial 
acetic acid. The residue was a crude inositol lipid 
(10-13% inositol) which contained about 80% of 
the original inositol. Addition of hexane to the 
glacial acetic acid extract gave a white precipitate 
(2-5% inositol) containing a large amount of the 
non-reducing carbohydrate. This material when 
freed of inositol gave a positive test for galactose 
and sucrose. The optical rotation and the proper- 
ties of the acetyl derivative were similar to those of 
raffinose. The acetic acid insoluble fraction was 
further purified by distribution between aqueous 
acetic acid and cyclohexane giving a white powder 
containing 11-14% of inositol (Seliwanoff test 
negative). Distribution of this material between 
hexane and methanol gave two inositol-containing 
fractions. 

Variability in the Beckman spectrophotometer. 
W. O. Caster (by invitation) and Ouar MICKEL- 
sEN. Nutrition Section, U.S. Public Health Ser- 
ice, Bethesda, Md. Different Beckman Spectro- 
photometers may yield E}%,, values differing by as 
much as 1-5% (Ewing and Parsons, Anal. Chem. 
20: 423, 1948). One instrument was subjected to4 
series of control studies in order to determine the 
cause of this variation. Analysis of variance Ie 
vealed several distinct and statistically significant 
sources of variability. Under constant conditions 
duplicate readings can be repeated within ¢ = 
0.2%. This is only slightly above the error in read- 
ing the instrument scale. This has often bee? 
considered the ‘true error’ of this instrument. 
Quartz cell correction factors, (i.e. to compensate 
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for the lack of agreement between readings ob- 
tained from different cells when all are filled with 
identical solutions) change with changes in wave 
length (and simultaneous changes in slit width) 
to give an additional variation of 0.2%. From the 
circuit the phototube appeared to be by far the 
greatest source of inconsistency. The variation 
between a series of ultraviolet-sensitive photo- 
tubes waso = 1.1% and between red-sensitive and 
ultraviolet-sensitive phototubes in their overlap- 
ping range, 600-625 my., was o = 3.2%. Changes in 
slit width over an 0.08 mm range resulted in a 
0.9% variation in E}%, values. Changes in wave 
length over a 23 mu. range likewise resulted in a 
0.5% variation. Together these error factors are 
considerably greater than the 0.2% so often re- 
ported as the variability of this instrument. In 
the exact interpretation of E}%,, values these fac- 
tors should be considered. 

Fractionation and chemical studies of proteins 
of rat liver. ALFRED CHanutin, E. C. GsESsSING 
and StepHAN LupEewia. Biochemical Laboratory, 
Univ. of Virginia, Charlottesville, Va. The proteins 
of saline extracts of rat liver have been fractionated 
by isoelectric precipitation and ethanol. A rela- 
tively large fraction containing a protein-lipide- 
nucleic acid complex was separated by isoelectric 
precipitation. A series of proteins were obtained by 
adjusting the ethanol and hydrogen-ion concentra- 
tions. These fractions were analyzed for their nitro- 
gen, lipide and nucleic acid contents. Data for the 
distribution of arginase, phosphatase, catalase, es- 
terase, succinic dehydrogenase and fluorophospha- 
tase in these fractions will be presented. 

Concentration of amino acids by the rat dia- 
phragm suspended in artificial media. HaLvor 
N. Cur1sTeNsEN. Children’s Hospital and Dept. of 
Biological Chemistry, Harvard Medical School, 
Boston, Mass. A study has been made of the ac- 
tivity of excised rat diaphragm in maintaining cel- 
lular amino acids at much higher concentrations 
than those of the extracellular fluid. Two proce- 
dures were used: 7) One hemidiaphragm was an- 
ilyzed immediately, the other after shaking in a 
given medium. The amino acid concentration of 
tach was referred to the appropriate extracellular 
fluid; 2) The two hemidiaphragms were shaken si- 
nultaneously in media identical except for one 
component. A solution containing 103 mm NaCl, 25 
mM NaHCOs;, 2.56 mm CaCle and 20 mm sodium 
Pyruvate in an O2-CO: atmosphere maintained the 
toncentrating activity for glycine unchanged for 
d3hours. a-Ketoglutarate served in place of pyru- 
vate. When supplemented with pyruvate, rat 
plasma was equally satisfactory. The diaphragm 
tlyeine was responsive to the fluid glycine, falling 
itone fluid level and rising at a slightly higher one. 
lh the absence of oxygen, or the presence of cy- 
inide, arsenite, 80 mm potassium, or 2,4-dinitro- 
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phenol at 10-* to 5 X 107° M, glycine was rapidly 
lost from the diaphragm. Pyruvate and dinitro- 
phenol added to rat plasma stimulated and inhib- 
ited respectively the concentration of a-amino 
acids (measured collectively by ninhydrin). These 
observations relate ‘to the energy source for amino 
acid concentration. All a-amino acids added to the 
medium at 21 mm concentration diminished by 
about $ the glycine retained by the suspended dia- 
phragm. Only a-amino acids had this effect, and 
pairs of optical antipodes were equally inhibitory. 
This inhibition, earlier shown in the intact animal, 
is interpreted as a competitive phenomenon. 

Nitrogenous metabolism of the earthworm 
(Lumbricus terrestris). SraNLEY COHEN (by in- 
vitation) and Howarp B. Lewis: Dept. of Biologi- 
cal Chemistry, Medical School, Univ. of Michigan, 
Ann Arbor, Mich. In the normal earthworm, the 
chief nitrogenous component of the excreta was am- 
monia (66-91%), with traces only of urea (<10%). 
During inanition, the urea content was greatly in- 
creased so that urea was the most important nitrog- 
enous constituent of the excreta. Thus, after 18 
days’ fasting, from 82 to 86% of the nitrogen was 
present as urea and less than 10% as ammonia. 
When arginine was fed by tube to normal earth- 
worms, the excretion of urea was greatly increased. 
Small increases in the amount of urea excreted were 
noted after the oral administration of citrulline, 
but not after ingestion of ornithine, glutamic acid, 
glutamine, glycine, alanine, histidine, or ammo- 
nium chloride. When citrulline was fed simultane- 
ously with glycine, alanine, or glutamic acid, the 
urea excretion exceeded that observed when citrul- 
line or the other amino acids were fed alone. The 
administration of ornithine with other amino acids 
did not alter the excretion of urea. 

Detection of 7-keto-cholesterol in blood plasma. 
H. B. Cotuier and R. H. Cox (by invitation). 
Dept. of Biochemisiry and College of Pharmacy, 
University of Saskatchewan, Saskatoon, Sask., 
Canada. In connection with the administration of 
pure 7-keto-cholesterol to rabbits a method was 
sought for its detection in plasma filtrates. The 
Liebermann-Burchard reaction is negative; but 
with the Tschugaeff reagent (Trappe, Z, Physiol. 
Chem. 273: 177, 1942) the compound gives an in- 
tense yellow color with an absorption maximum at 
432 mu (Coleman model 11 spectrophotometer) and 
a green fluorescence. Cholesterol gives a pink color, 
with absorption maximum at 505 my, and a yellow- 
ish fluorescence. (A similar color, with maxima at 
515-520 muy, is also given by: cholestadiene (3:4, 
5:6); coprostene-(4:5)-one-3; and dicholesteryl 
ether.) When the reaction is applied to dried ace- 
tone-alcohol filtrates of plasma, 7-keto-cholesterol 
may be detected by a peak in the spectropho- 
tometric absorption curve at 432 my. However, with 
mixtures of cholesterol and 7-keto-cholesterol, nei- 
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ther the optical densities in the visible spectrum 
nor the fluorescence intensities are additive. Semi- 
quantitative separation and estimation of choles- 
terol and 7-keto-cholesterol may be achieved by 
adsorption on alumina from petroleum ether, elu- 
tion of cholesterol by chloroform and of 7-keto- 
cholesterol by acetone, followed by color develop- 
ment. 

Demonstration of TPN dehydrogenases in the 
tissues of higher plants. ric E. Conn (by invita- 
tion), Brrair VENNESLAND and E. A. Evans, JR. 
Dept. of Biochemistry, Univ. of Chicago, Chicago, 
Jil. Ammonium sulfate fractions of seven different 
higher plants which contain oxaloacetic carboxyl- 
ase activated by manganous ions have been shown 
to contain a malic dehydrogenase requiring tri- 
phosphopyridine nucleotide (TPN ) as a coenzyme. 
The overall reaction catalyzed by these prepara- 
tions may be written 
malate + TPNoxidizea @ 

pyruvate + CO. + TPNreducea 
and is analogous to the reaction catalyzed by the 
‘malic enzyme’ of pigeon liver as described by 
Ochoa. The main difficulty in demonstrating the 
occurrence of the reaction in plant preparations is 
associated with the widespread distribution of en- 
zymes which destroy TPN. This destruction can be 
prevented by muscle adenylic acid, adenosine tri- 
phosphate, diphosphopyridine nucleotide, and to a 
lesser extent, yeast adenylic acid, but not by nico- 
tinamide or adenosine. The destruction of reduced 
TPN is accompanied by the disappearance of the 
absorption band at 340 mu and therefore simulates 
a reoxidation of the nucleotide. The practical sig- 
nificance of these facts in connection with the pro- 
cedures used to demonstrate the reaction will be 
discussed. A detailed study of the dehydrogenase 
from wheat germ has been made. Observations with 
parsley root, parsnips, beets, carrots, spinach and 
peas indicate a general similarity in the properties 
of the dehydrogenases and of the factors which de- 
stroy TPN in crude protein preparations from all 
these different plant sources. 

Formation of acetoacetic acid from radioactive 
leucine. Minor J. Coon (by invitation), SAMUEL 
GuRIn and D. Wricut Wiison. Dept. of Physi- 
ological Chemistry, School of Medicine, Univ. of 
Pennsylvania, Philadelphia, Penna. A fasted 
phlorhizinized rat was injected subcutaneously 
with a solution of 100 mg. of DL-leucine labeled in 
the 8 position with C!*. The acetoacetate which 
appeared in the urine was degraded by standard 
procedures. The acetone fraction was found to be 
radioactive, and iodoform prepared from it ac- 
counted for all of the isotope present. These find- 
ings are in accord with the view that the carboxyl 
group of leucine is lost early in the course of metab- 
olism. In other experiments, the radioactive amino 
acid was incubated with rat liver slices. The aceto- 


acetate formed was oxidized with permanganate to 
produce formic and acetic acids, both of which 
proved to be radioactive. It was calculated that the 
methyl and methylene carbons of the acetoacctate 
had approximately the same concentration of iso- 
tope. Accordingly, at some stage in the metabolism 
of leucine, its a and 8 carbons must split off as a 
two-carbon intermediate which is capable of con- 
densing to form acetoacetate. 

Effects of feeding an ethanolamine analogue 
(diethanolamine) on the formation of liver phos- 
pholipides. W. E. Cornatzer (by invitation), Cav- 
1LLO ArToM and Marietra CROWDER (by invita- 
tion). Dept. of Biochemistry, Bowman Gray School 
of Medicine, Winston-Salem, N.C. With the aid 
of radioactive P as an indicator it was previously 
shown that the administration of a single large dose 
of diethanolamine to rats on low protein diets stim- 
ulates the lipide phosphorylation in the liver toa 
degree similar to, or greater than that observed 
after ethanolamine was given under the same con- 
ditions. With either substance, the stimulation in- 
volves both lecithin and cephalin fractions. The 
results are quite different when diethanolamine is 
added to the diets and fed over a period of 7 to 12 
days. Under this condition the rate of lipide phos- 
phorylation in the liver becomes markedly lower 
than in the controls on the same diets, unsupple- 
mented or supplemented with ethanolamine. The 
decrease is mainly due to a diminished rate of for- 
mation of lecithins. Changes in the amount and 
distribution of liver phospholipides (increases in 
the total and non-choline containing phospholipides 
with a considerable decrease in the ratio lecithins 
to total phospholipides) were also noted. Indirect 
evidence was obtained for the presence of di- 
ethanolamine in the liver phospholipides of rats 01 
diets supplemented with this compound. It is sug- 
gested that in these animals considerable amounts 
of diethanolamine-containing phospholipides are 
formed, and that these atypical phospholipides, be- 
ing less easily metabolized than the natural ceph- 
alins, accumulate in the liver. This effect, in turn, 
would lead to a marked decrease in the formation 
of lecithins through a mechanism which remails 
obscure. 

Electrophoretic patterns of plasma_ proteins 
during pregnancy and following delivery. MaRé‘- 
RET N. CoryE uu (by invitation), Exror F. Breach, 
and ABNER Rosinson (by invitation). Research 
Laboratory, Children’s Fund of Michigan, Detroit, 
Mich. The changes which occur in the plasma pro 
teins of women at various intervals in pregnancy 
and postpartum are demonstrated by data obtained 
by use of the Tiselius electrophoresis technique 
with 89 plasma samples from the blood of 11 non- 
pregnant women, 23 women during pregnancy and 
postpartum, and the cords of 12 infants. Determ 
nations were made with 3, 7, and 17 samples ob- 
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tained during the first, second, and third trimes- 
ters of pregnancy respectively ; 16 maternal samples 
obtained at delivery ; 10 samples within 5 days, and 
13samples 5 or more weeks postpartum. The data 
reveal a smooth progression of changes in all plasma 
protein fractions during the 3 trimesters of preg- 
nancy. Comparison of the averages for non-pregnant 
patterns and those at delivery shows decreases in 
the absolute levels of gamma globulin of from 28 to 
35%, respectively, while alpha, alphaz, and beta 
globulins, and fibrinogen, increased 29, 41, 36, and 
4%, respectively. During the 5 days following 
delivery there was some further fall in albumin and 
gamma globulins and a rise in alpha; globulin. By 5 
to 9-weeks postpartum all subjects had plasma pro- 
tin patterns similar to those of non-pregnant 
women, with complete restoration of the albumin 
fraction although gamma globulin was still reduced 
und alpha; and beta globulins were slightly ele- 
vated. Effects of factors such as milk flow, lactation 
filure, or renewed menstruation, upon the plasma 
protein patterns were not apparent. 

Oral ingestion of histidine and the glutamic acid 
blood level in rats. H. R. CRooKsHANK and BErR- 
xazD F. Citowpvus (introduced by Emmetr B. 
CARMICHAEL). Biochemistry Dept., Medical Col- 
lge of Alabama, Birmingham, Ala. The course of 
histidine metabolism and the conversion of histi- 
dine to glutamic acid was studied in previously 
fasted rats by assaying the blood for histidine, total 
imidazoles, glutamic acid, and amino nitrogen both 
before and at intervals after feeding single doses 
fL-Histidine. The histidine, total imidazoles, and 
amino nitrogen reached maximal concentrations in 
lhour after feeding and returned to the fasting 
kvel in 6 to 10 hours. No significant change in the 
glutamic acid level was observed, either before or 
itany interval after ingestion of L-Histidine. The 
data seem to indicate either little conversion of 
histidine to glutamic acid or that the glutamic acid 
thus formed is produced too slowly to be detected 
by our method or is converted to another metabo- 
lite which retains the alpha-amino nitrogen. 

Incorporation of P*? during the operation of the 
tylophorase system. R. Cross, W. ATCHLEY and 
I. ALBaum (introduced by D. E. Green). Enzyme 
laboratory, College of Physicians and Surgeons, 
Columbia University, New York City. When the 
tyelophorase system is allowed to carry out the 
txidation of any member of the citric acid cycle, 
f proline, glutamate and #-hydroxybutyrate in 
presence of radioactive inorganic phosphate it is 
fund that the enzyme gel after thorough washing 
vith 0.9% KCl is radioactive and the radioactivity 
8 from 5-10 times as high as that of the blank 
‘eated in the same way except without added sub- 
‘ate. Under optimum conditions the radioac- 
Wity/u mol of total phosphate extractable from 
the gel by treatment with 5% trichloroacetic acid 
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approaches the value for the radioactivity/uz mol of 
inorganic phosphate in the original digest. Arsenite 
and capry] alcohol abolish this incorporation of ra- 
dioactive phosphate. Gramicidin and dinitrophenol 
only partially inhibit the incorporation though both 
together reduce the level of radioactivity to the 
level of the blank without substrate. Analysis of the 
radioactive gel has shown that either inorganic 
phosphate or one or more substances which esti- 
mate as inorganic phosphate are largely responsible 
for the radioactivity. The fraction corresponding 
to the adenosine pyrophosphate is also highly radio- 
active and it has been shown by enzymatic pro- 
cedures that the radioactivity actually resided in 
the pyrophosphate moieties of ATP and ADP. In- 
corporation of P*? accompanies the oxidation of 
succinic acid in the cyclophorase system but not 
oxidation in the classical succinic oxidase system. 

Influences of dietary protein: transmittal of 

growth factor. FRanK A. CsonxKa and M. W. OLSEN 
(by invitation). Bureau of Human Nutrition and 
Home Economics and Bureau of Animal Industry, 
Agricultural Research Adm., U. S. D. A., Wash- 
ington, D. C. Evidence has been presented previ- 
ously that the cystine and methionine content of a 
hen’s egg may be increased by feeding a high-pro- 
tein casein diet (Csonka, Denton, and Ringel, J. 
Biol. Chem., 169: 259, 1947). In the present work, 
two pens of chickens were used to furnish eggs for 
incubation; one group was fed a high-protein diet 
of which 20% was casein and the other group was 
fed a low-protein diet containing no casein. Eggs 
were incubated from both pens at the same time 
and the chicks were reared together to 4 weeks of 
age on the same growing mash ration which had no 
casein. The chicks from the hens fed the casein diet 
grew faster than those from the hens fed the low 
protein diet, as shown by their greater body weight 
at 4 weeks of age. This difference in chick growth 
is related to the maternal dietary protein as the 
chief variable component in our experimental ar- 
rangement, the growth effect being transmitted 
through the egg to the chick. When the casein was 
replaced in the hen’s ration with an equivalent 
quantity of soybean meal, the same accelerated 
growth effect was not observed. Addition of dried 
cow manure or Wilson’s liver fraction ‘L’ to the 
chick mash inhibited the growth of the chicks that 
originated from the hens fed the high protein casein 
ration. The same supplements, however, slightly 
accelerated the growth of the chicks that had de- 
scended from parents fed the low protein ration. 
The growth of the chicks on the supplemented diet 
whose parents received a high protein soybean ra- 
tion was not affected. 

An ultraviolet spectrophotometric method for the 
determination of benzene hexachloride. BERNARD 
Davipow and GreorrrEy Wooparp (introduced 
by R. L. Grant). Div. of Pharmacology, Food and 
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Drug Administration, Federal Security Agency, 
Washington 25, D. C. A method has been developed 
for the estimation of small quantities of benzene 
hexachloride. It is based upon the conversion of the 
benzene hexachloride to 1,2,4-, 1,2,3- and 1,3,5- 
trichlorobenzene by alkaline hydrolysis. Of the 
mixture of trichlorobenzenes formed approximately 
82% is the 1,2,4-trichlorobenzene which has a 
characteristic spectral absorption curve in the 
ultraviolet region. Advantage was taken of these 
facts in developing a quantitative method. The 
method consists of the intial extraction of the ben- 
zene hexachloride with ether from the material to 
be examined, and the conversion of the benzene 
hexachloride to the 1,2,4-trichlorobenzene by re- 
fluxing with 1n methanolic potassium hydroxide 
for one hour. Purification of the trichlorobenzene 
is accomplished by extracting with hexane and 
washing with water, and when necessary by the use 
of magnesium oxide or alumina chromatographic 
columns. The quantity of the trichlorobenzene is 
estimated by measurement of its optical density at 

. 286 uu. Spectral absorption due to other substances 
is eliminated by applying a formula for the resolu- 
tion of a two component color system. In this man- 
uer as little as 100 ug/total sample may be deter- 
mined in biological tissues, in spray residues on 
spinach and cabbage, and in animal laboratory 
diets. 

Isolation of biochemically deficient mutants of 
bacteria by means of penicillin. BERNARD D. Da- 
vis. U. 8. P. H. S., Tuberculosis Research Labo- 
ratory, Cornell Univ. Medical College, New York 
City. Mutants with increased nutritional require- 
ments have been difficult to isolate efficiently be- 
cause any medium enriched to permit growth of the 
mutants will also foster growth of non-mutant or- 
ganisms. A method of selectively isolating such 
mutants from large populations suggested itself on 
the basis of the reports that penicillin sterilizes 
bacteria only under conditions which permit 
growth. Mutants were therefore exposed to penicil- 
lin in minimal medium in which they were unable 
to grow, and were found to survive while the pre- 
dominant non-mutant population was eliminated. 
This screening technique proved to be very efficient 
when applied to ultraviolet irradiated E. coli, and 
made it possible in a short time to isolate mutants 
with individual requirements for almost all the 
vitamins and naturally occurring amino acids, and 
less specific requirements for purines or pyrimi- 
dines, as well as requirements for unknown factors 
in yeast extract. By testing the syntrophic effect of 
certain mutants on others grown adjacent to them 
on solid media, it has been possible to demonstrate 
several instances in which mutants with a common 
requirement are blocked at different stages in the 
synthesis of the nutrilite (arginine, proline, histi- 
dine, phenylalanine plus tyrosine, thiamine). 
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Those mutants which visibly feed others must se. 
crete into the medium considerable amounts of g 
stable compound which is. used in biosynthesis. 

Peptides: metabolic and structural intermedi. 
ates in protein metabolism. Ciara L. Deasy (by 
invitation), HEnry Borsoox, Arie J. Haaczy- 
Smit (by invitation), GEorrrEY KEIGHLEY (by in- 
vitation), and Perer H. Lowy (by invitation), 
Kerckhoff Laboratories of Biology, California In- 
stitute of Technology, Pasadena, Calif. A large pep- 
tide (designated Peptide A) was isolated by starch 
chromatography from the liver of albacore, beef, 
guinea pig, hog, horse, lamb and rat and from 
Witte’s peptone. The peptide isolated from differ- 
ent sources had (within the limits of analytical ac- 
curacy) the same amino acid composition. The fol 
lowing amino acids have been demonstrated in it 
alanine, arginine, aspartic acid, glutamic acid 
glycine, histidine, isoleucine, leucine, lysine 
methionine, proline, serine, threonine, tryptophan 
and tyrosine. Guinea pig liver was found to con 
tain a number of other peptides. After incubating 
the liver homogenate with C!4-labeled glycine, leu 
cine or lysine the labeled amino acids were exten 
sively incorporated into Peptide A. In addition 
leucine is rapidly incorporated into one other pep 
tide and more slowly into another. Labeled glycine 
(or an amino acid derived from it) was rapidly in 
corporated into two other peptides. The peptides 
into which labeled glycine, leucine and lysine ar 
incorporated are normally present in guinea pi 
liver. They and free amino acids increase during 
incubation of liver homogenate, more at px 6.0-6.1 
than at 7.0-7.5. The incorporation of glycine and 
leucine is much faster into the peptides than intd 
the proteins. This fact and the finding of thé 
same peptide (Peptide A) in liver aud as a majo 
product of the peptic digestion of fibrin (Witte' 
peptone), are evidence that peptides are metabolit 
as well as structural intermediates in protein me 
tabolism. 

Studies of nuclei isolated from normal rat ant 
rabbit liver by a modified Behrens technique 
ALEXANDER L. Dounce, Garson H. TisuxorF () 
invitation), SHIRLEY R. Barnert (by invitation 
and Ricuarp M. FREER (by invitation). Dept. 4 
Pathology and Biochemistry, School of Medicine ant 
Dentistry, Univ. of Rochester, Rochester, N. y 
Nuclei were prepared from normal rat and rabbi 
liver by a modification of the method of Bebren 
in order to avoid the use of aqueous solvents. Th 
desoxyribonucleic acid of the Behrens nuclei W 
difficultly extractable, and was at least 50% lowe 
in concentration than the desoxyribonuclei¢ ac! 
of nuclei prepared by aqueous solvents at pH 60 
This finding apparently is due to the loss of mu¢ 
material other than nucleic acid from the latté 
type of nuclei during their preparation. Arginas’ 
aldolase, catalase, cytochrome oxidase, estera% 
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and lipase were present in the isolated nuclei. Pre- 
cise quantitative measurements of the enzyme ac- 
tivity of Behrens type nuclei are difficult to carry 
out because of agglutination of the nuclei near pH 
7.0. Free amino acids were extracted from the nu- 
cei with 76% alcohol and were studied by the 
method of paper chromatography. The pattern 
yielded by the nuclei appears to be identical 
with that yielded by the whole tissue. The spots 
of maximal intensity are those due to glutamic 
acid, glycine, alanine, leucine plus isoleucine, 
alanine, and probably glutamine, and also to a 
spot thought to be due to taurine. Aspartic acid, 
vrine, and valine are present in easily detectable 
but lower amounts, while most of the essential 
amino acids were detectable only in trace amounts. 
Glutathione was uniformly detected in nuclei. 
Its chromatographic detection in whole tissue was 
nore difficult, perhaps because of greater instabil- 
Juity in cytoplasm. Glutathione was found to be about 
equal in concentration in nuclei and whole tissue 


- mvy chemical titration with iodate. 


Hormonal influences on cytochrome C metabo- 
lism and liver regeneration. Davip L. DRABKIN. 
Dept. of Physiological Chemistry, Graduate School 
of Medicine, Univ. of Pennsylvania, Philadelphia, 


vind eenna. Thyrotoxicosis, induced by thyroxine ad- 


ninistration to rats, increased the concentration 
1 ,amand content of cytochrome c in their tissues (Drab- 
miin, D. L., Federation Proc., 7: 151, 483, 1948). In 
ge continuation of these studies it has been found 
hat, despite the higher concentration of liver cyto- 
brome c and PNA in such thyroxinized animals, 
instead of the usual increase in cytochrome c and 
PNA observed in liver regenerating after partial 
@cpatectomy, there occurred a reduction in the 
ncentration of these constituents, accompanied 
ay an appreciably reduced liver regeneration (43.9 
ithe thyrotoxic as against 73.9% in the normal). 
iter bilateral adrenalectomy, performed at the 
ime of liver lobectomy in rats on a high (31%) 
otein diet, liver regeneration in 14 days was con- 
istently greater than that of normal controls and 
{ thyroidectomized animals (89.7 in adrenalec- 
mized, 73.9 in normal, and 65.2% in thyroidec- 
mized). Excluding liver tissue, completely ad- 
talectomized rats, like thyroidectomized ani- 
ils, had significant decreases in the cytochrome c 
fMneentration and content of heart, kidney and 
Neletal muscle. 
Electrophoretic comparison of plasma and body 


RYER (by invitation), JACQUELINE H. BuppeE (by 
Witation), W. D. Pauw (by invitation), and Jo- 


ne, College of Medicine, State Univ. of Iowa, Iowa 
'y, Iowa. We have compared the protein compo- 
Hats of plasma and body fluids from patients with 
Vatiety of clinically diagnosed illnesses. Blood 
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samples were withdrawn whenever it was necessary 
to perform thoracentesis, paracentesis, or joint 
aspiration. Protein components of the correspond- 
ing samples were determined by electrophoresis in 
a single center section cell. Samples were with- 
drawn from a number of the subjects at intervals 
over a considerable period of time. Ten patients 
with various cardiovascular diseases were studied, 
and in general it was found that the paracentesis 
and thoracentesis fluids showed a distribution of 
protein components which closely paralleled that 
of the plasma. Both the plasma and the fluid showed 
a marked drop in albumin with a corresponding in- 
crease in globulins, especially y-globulin. A urine 
sample from one subject with marked decompensa- 
tion gave a protein distribution which almost ex- 
actly matched the plasma. Eleven patients with 
neoplastic conditions ranging from gastric carci- 
noma to reticuloendothelial hyperplasia were also 
studied. Again the most outstanding characteristic 
was the marked reduction in albumin. In a case of 
multiple myeloma a component migrating faster 
than albumin was found in plasma and urine. In 
several carcinoma cases the a-globulins rather than 
the y-globulin fraction showed a greater increase in 
the plasma and fluids. 

Non lability of choline methyl and the role of 
choline oxidase in transmethylation. Jacop W. 
Dusnorr. California Institute of Technology, Pasa- 
dena, Calif. The methyl groups of choline are not 
labile but become available for methionine forma- 
tion from homocysteine only if the animal can oxi- 
dize choline to betaine. Jn vitro studies show that 
methionine formation is rapid from betaine, di- 
methylthetin, and certain derivatives of dimethyl- 
thetin both aerobically and anaerobically in all ani- 
mals tested, but choline is effective only in those 
animals which have choline oxidase. While the aero- 
bie synthesis of methionine from choline in these 
animals approaches that from betaine, anaerobic 
methionine formation from choline is relatively 
small or absent. Rabbit, guinea pig and chick, 
which do not have choline oxidase, do not form 
methionine from choline in liver and kidney homo- 
genates aerobically or anaerobically. Inhibition of 
aerobic methionine formation from choline in rat 
by choline analogues parallels their effects on cho- 
line oxidase. There is no significant aerobic methi- 
onine formation from choline at pu 6.7 where its 
oxidation proceeds only to the aldehyde stage. The 
importance of choline oxidase may be to enable the 
animal to divert choline methyl into the general 
transmethylation scheme. 

Thiocyanation of tyrosine. Marir EAsteERwooD 
(by invitation) and Joun L. Woop. Dept. of Chem- 
istry, School of Biological Sciences, University of 
Tennessee, Memphis, Tenn. Thiocyanate ion has 
been shown to interfere with the metabolism of 
tyrosine in the thyroid gland. This physiological 
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activity has been suggested to be an interference 
of the ‘metabolic antagonist’ type. Studies on thy- 
roid glands from animals given potassium thiocy- 
anate labeled with radioactive sulfur indicate that 
the thiocyanate ion itself combines chemically with 
protein. The data, and the chemical properties of 
tyrosine and thiocyanogen, are consistent with the 
hypothesis that administered thiocyanate may 
react with tyrosine, by a mechanism similar to iodi- 
nation, to form thiocyano derivatives. This point of 
view is supported by the thiocyanation of tyrosine 
in vitro. Tyrosine reacts with thiocyanogen (corre- 
sponding in state of oxidation to free iodine) in 
glacial acetic acid to form thiocyanotryosine. The 
compound has been characterized by ultimate anal- 
ysis, optical activity, absorption spectrum, and by 
the formation of derivatives. 

On the preparation and preservation of Frac- 
tion I from human plasma. Joun T. Epsa.u, JoHN 
D. Ferry, and Peter R. Morrison (by invita- 
tion). Dept. of Physical Chemistry, Harvard Medi- 
cal School, Boston, Mass. In the preparation of 
Fraction I (the fibrinogen-containing and most in- 
soluble major fraction of plasma «s separated by 
ethanol precipitation, cf. Cohn, et al., J. Am. 
Chem. Soc., 68: 459, 1946) from human plasma pre- 
vious conditions of blood processing are particu- 
larly important and may be critical. Both short 
handling times and quick cooling of the blood are 
needed to insure a stable product. The optimal con- 
ditions for the separation from plasma are pH 7.3, 
8% ethanol and —3° C. Although the gross purity 
of the fraction (60-65% fibrinogen) is not sensitive 
to pH, components are precipitated below px 7.0 
which greatly reduce the stability of the product. 
Fraction I is most conveniently stored as frozen 
precipitate, but is much less stable either in this 
form or as frozen solution than when stored in the 
dry state. In the latter form, and stored under 
vacuum, it has been successfully kept at room tem-. 
perature for more than 4 years. It is less stable in 
air and more stable at low temperatures. Solutions 
of fibrinogen are less stable than albumin or globulin 
at both ordinary and elevated temperatures. They 
are more like the latter in their response to stabiliz- 
ing agents. Testing procedures for Fraction I have 
been followed on a considerable series of bottled 
‘commercial’ preparations. Criteria included total 
and relative amounts of fibrinogen, px and buffer- 
ing capacity, clotting times with thrombin and with 
calcium, stability of the solutions at 25°, 37° and 
45°, and of a clot at 37°C. 

Estimation of ergosterol with activated glycerol 
dichlorohydrin. Romoia ErtinGeEr (by invitation) 
and Albert E. Sobel. Polytechnic Institute and 
Jewish Hospital, Brooklyn, N. Y. The reaction be- 
tween Ergosterol and GDH (glycerol dichlorohy- 
drin) was studied spectrophotometrically. Acti- 
vated GDH (Sobel and Werbin, Anal. Ed., 18: 570, 
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1946) containing 4% acetyl chloride produces , 
greenish yellow color suitable for the determination 
of ergosterol. Cholesterol and 7-dehydrocholestero| 
do not interfere. Ergosterol values obtained on 
brewer’s yeast are similar to those with the Sb(C\, 
method. (Lamb, Mueller and Beach, Anal. Ed., 18: 
187, 1946) but lower than the less specific ultra. 
violet absorption method. A new method of extrac. 
tion was developed which is simple, reliable, re- 
quires small samples (i.e. 25 to 50 mg. brewer's 
yeast) and permits rapid, simultaneous determina 
tions. Specimen is placed in a glass stoppered tube 
saponified with 1N alcoholic KOH, extracted three 
times with petroleum ether in this tube, extracts 
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evaporated to dryness with N, dissolved in 1 ml. off Stap 
chloroform, treated with 4 ml. of GDH reagent andi incul 
after 20 minutes read in the spectrophotometer at penic 
410 my. Quantitative recoveries were made off centi 
known amounts of ergosterol added to the brewer same 
yeast. made 
The effect of ethionine on fat metabolism an@M ¢illin 
on protein formation. E. FARBER (by invitation) MM of the 
M. Simpson (by invitation), and H. Tarverd™ graph 
Div. of Biochemistry, Univ. of California Medica comp 
School, Berkeley, Calif. When pu-ethionine is ing with 
jected into fasted rats fat rapidly appears in thd serve 
liver so that in 12 hours the fat content is 147@@ broth 
(Control 6%). Fat continues to accumulate and th@ along 
animals die within the next 24 hours. The appearf benzy 
ance of fat in the liver is prevented by giving D, @ penici 
or L-methionine but not by other amino acids suc The , 
as L-lysine, pL-valine, glycine, or L-alanine in equi penici 
molar doses. Choline lowers the fat content to onl¥ to mo 
12.5%. Orally administered sucrose (5 gm.) OMMstrip. 
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glucose prevents the fat accumulation. The con 
dition is either cured or at least markedly improvet 
by giving methionine 12 hours after the ethionine 
In short term in vivo experiments in which ethio 
nine is injected along with labeled methionin 
(S*) the uptake of the label into liver protein i 
greatly reduced during the next 3 hours (26 an 
53% in different experiments). This inhibition 
protein formation is reversed by equimolar dos@ 
of methionine. Sucrose given orally does not sig 
nificantly effect the inhibition. Ethionine also in 
hibits the conversion of methionine to cystine ! 
vivo and this inhibition is relieved by methionit 
injected in larger doses than are required to relie 
the protein inhibition. Probably ethionine preven! 
the demethylation of methionine. In liver sli¢4 
the effects of ethionine on protein metabolism 4 
practically duplicated. The inhibition of meth 
onine uptake depends on the ethionine concent 
tion and is eliminated by methionine—best ° 
the L-isomer. Ethionine also inhibits the uptake 4 
glycine both in vitro and in vivo. Methionine | 
vivo relieves the inhibition. 

Quantitative paper chromatography of Pé! 
cillins. II. Development of buffered strips ¥! 
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organic solvent. OLIVER B. Farpic and Nancy D. 
BREED (introduced by 8S. B. BINKLEY). Research 
Division, Bristol Laboratories, Inc., Syracuse, 
NV. Y. A paper strip chromatographic procedure 
has been developed whereby the commonly known 
penicillins were completely separated from one 
another by developing procaine citrate-buffered 
strips with amyl acetate for 15 to 18 hours. Filter 
paper strips were buffered the first part of their 
length with pu 5.2 procaine citrate, spotted with 
0.5 to 2.5 uv of penicillin, equilibrated in a chamber 
saturated with respect to water and amyl acetate 
vapor, and developed in the same chamber. The 
dried developed chromatograms were placed on 
Staph. aureus-inoculated trays which were then 
incubated to reveal the position of the individual 
penicillins. Two chromatograms of different con- 
centrations of the same solution were placed on the 
same tray. Photographs of the incubated trays were 
made to facilitate calculation. The amount of peni- 
tillin present was determined from measurements 
of the maximum width of each zone on the photo- 
gaph. Analysis of penicillin mixtures of known 
composition gave results in excellent agreement 
with the known values. No interference was ob- 
srved in the determination of the penicillins in 
broth. The rate of movement of the penicillins 
ilong the strip increased in the order : p-hydroxy- 
benzylpenicillin, benzylpenicillin, 2-pentenyl- 
penicillin, pentylpenicillin, and n-heptylpenicillin. 
The usual spread of the fast-moving n-heptyl- 
penicillin was prevented by allowing this penicillin 
tomove beyond the buffered portion of the paper 
strip. The separation of the penicillins, their rate 
of movement, and their compactness on the strips 
was influenced by the buffer, the solvent, and the 
conditions of development. 
Glycolysis and the Pasteur effect on the sub- 
tllular level. Sruvio Frata (introduced by DEAN 
Burk). National Cancer Institute, Bethesda, Md. 
Mouse sarcoma 37, when homogenized in 8.5% 
sucrose solution, yielded on 7 minutes centrifuga- 
tion at 20,000xg a pellet of large particles, and after 
23 hrs. at 20,000xg a microsomial gel. Both frac- 
tions when washed and re-suspended in 8.5% 
sucrose, and after addition. of fortifying factors 
(DPN 4 x 10-4, ATP 8 X 10‘, Nicotinamid 32 X 
lt‘, Na-pyruvate 8 X 10-3, MgCl. 5 X 10-3, 
KHCO; 2 X 107%, and glucose 0.5%, at pH 7.1) 
tlyeolyze HDP but not glucose alone. Use of the 
Ringer solution results in a lowering of glycolytic 
«tivity. Under conditions mentioned there is no 
Xygen uptake in any fraction. The glycolytic 
«tivity of the large granules and microsomial 
iuetions is independent of the presence of oxygen, 
but a small Pasteur effect in the supernate may 
“cur. When either the large particles or the micro- 
“nial pellet is mixed with the supernatant, the 
erobic glycolysis (N2/CO2) of the combination 
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is equivalent to the sum of the glycolysis of each 
fraction run separately. However, under aerobic 
conditions (O2/CO:) the glycolysis of the combined 
fractions is lower than of any single fraction. Mix- 
ing the particulate elements with the supernatant 
thus results in the appearance of a pronounced 
Pasteur effect. Normal mouse liver particulates 
and the supernatant fluid (after removal of micro- 
somes) showed the same mutual interaction in re- 
gard to Pasteur effect but quantitative differences 
occurred. In the attempt to determine the centrif- 
ugal force sufficient to concentrate the remaining 
glycolytic activity in the supernatant fluid (after 
removal of formed elements) in the experiments 
done with Dr. G. Kegeles (National Cancer Insti- 
tute) it has been found that after a run of 4 hours 
at 164,000xg the activity in the bottom layer was 
2x that of the top layer of the centrifuged sample. 

Influence of estrogenic hormones on b-glucu- 
ronidase in the human. Wiui1am H. FisHMan and 
Lester D. OpELL (by invitation). Depts. of Sur- 
gery and Biochemistry, Obstetrics and Gynecology, 
Univ. of Chicago, Chicago, Ill. In previous work a 
relationship between the metabolism and action of 
the estrogenic hormones and b-glucuronidase was 
indicated. In castrate female mice, the uterine 
glucuronidase responds by an increase in its activ- 
ity following the injection of estrogenic substances. 
In pregnant women, the serum b-glucuronidase 
becomes elevated. Additional experiments have 


_ now been done in humans with a view to exploring 


the extent of the relationship of estrogen metab- 
olism to b-glucuronidase activity. The following 
observations have been made. In 15 post-partum 
women receiving no medication, whether lactating 
or non-lactating, the serum b-glucuronidase falls 
from approximately 500 u/100 cc. regularly to non- 
pregnancy levels by the sixth day after parturition. 
On the other hand, the decline in glucuronidase was 
much smaller and more gradual in post-partum 
women receiving stilbestrol (5 to 25 mg/day for 
periods of 10 days). Endometrial biopsies were ob- 
tained from 33 women at various days of the normal 
menstrual cycle and assayed for B-glucuronidase 
activity. The enzymic activity increased during 
the first two-thirds of the menstrual cycle, followed 
by a decline, particularly in the last three days of 
the cycle. The presence or absence of progestational 
endometrium seemed to bear little reference to 
these changes. From these and other observations, 
it is felt that estrogen may be at least one of the 
factors which influence the b-glucuronidase level 
in the serum and in uterine endometrium. 
Amylase and lipase in the intestinal lymph of 
the rat. E. V. Fiock and J. L. Bottman. The Mayo 
Foundation, Rochester, Minn. Lymph was col- 
lected continuously from the small intestine of the 
rat after cannulation of the main lymphatic trunk 
with polyethylene tubing. The rats had been fasted 
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24 hours prior to the operation, and on the day 
following received 2 meals of either a fat-free or 
high-fat diet by stomach tube. Lymph collected 
overnight before the first meal and at 2, 4 and 18 
hour intervals thereafter was analyzed for amylase 
and lipase activity. The amylase was determined 
by the copper reduction method of Somogyi and the 
lipase (tributyrinase) by the method of Goldstein 
and Roe. The amylase activity of the intestinal 
lymph was lower than that of the plasma in the 
fasting rat. The response to feeding was slight 
and variable. If an increase was found, the level 
reached was generally lower than that of the plasma 
of the fed rat. The average hourly output of amylase 
in the lymph increased markedly only during the 
first 2 hours after feeding and this was at least in 
part due to the increased rate of flow. Higher values 
for tributyrinase activity were found throughout 
the 24 hour feeding period studied in the intestinal 
lymph of rats fed the high-fat diet than during 
fasting or after feeding of the fat-free diet. The 
average hourly output of lipase in the lymph of rats 
fed the high-fat diet was also increased throughout 
the 24 hour period whereas in rats fed the fat-free 
meals an increase was found only during the first 
2 hours after feeding. 

A new P-free and S-free brain lipide. J. Foucu 
and S. ARSOvE (by invitation). McLean Hospital, 
Waverley, Mass. and Harvard Medical School, 
Boston, Mass. A new lipide has been found to be 
present in grain. It appears to be P-free and S-free 
and to have as a constituent an as yet unidentified 
primary amine which becomes water-soluble after 
short-time acid hydrolysis. The new lipide has been 
partially purified. The preparation obtained is still 
contaminated by phosphatides (0.15 per cent P) 
and sulfatides (0.25 per cent S). The constituents 
of the new lipide appear to be sphingosine (1.1 per 
cent sphingosine Nn) or asphingosine-like substance, 
carbohydrate (20 per cent as galactose), an un- 
identified primary amine (1.1 per cent water- 
soluble NH: after acid hydrolysis) and unsaponifi- 
able substances (only small amounts of fatty acids 
are obtained from it after saponification). The con- 
stituent amine is not neuraminic acid (Klenk, E., 
Zischr. f. physiol. Chem. 268: 50, 1941 and it is 
linked to the rest of the molecule by its NH:2-group, 
since the intact lipide does not exhibit any free 
NH:.-group. The new lipide is soluble in acetic acid, 
and in CHCl;:CH;OH mixtures at room tempera- 
ture and insoluble in the latter at —10°. The 
method of isolation which has yielded a partially 
pure product is based on these solubilities. The 
new lipide appears to be a contaminant of a large 
number of cerebroside and sphingomyelin prepara- 
tions that have been analyzed. 

Cholesterol studies on lyophilized chicken 
serum. J. C. Forpes and G. H. L. Dititarp (by 
invitation). Dept. of Biochemistry, Medical College 
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of Virginia, Richmond, Va. The serum cholesterol 
of both male and female chickens of varying ages 
has been fractionated in a manner previously de- 
scribed (Proc. Soc. Exper. Biol. & Med. 68: 20, 
1948). The results indicate that a large percentage 
of the cholesterol of lyophilized serum from old 
hens is extracted by cold chloroform in 3 hours, be- 
having in this regard very similarly to the serum of 
nephrotic patients and hypercholesterolemic rab- 
bits. Old hens, however, show this high degree of 
cholesterol extractability even though the total 
cholesterol concentration is normal. The sera of 
young chickens and old roosters show a low value 
for this ‘readily extractable fraction.’ Studies on 
the effect of a high fat diet on these fractions in 
roosters of various ages will be presented also. 

Synthesis of some benzoylamino acid anilides 
as catalyzed by papain. Sipney W. Fox, 
FrepDERICK N. Minarp (by invitation), Harry 
Wax (by invitation), Cornetius W. Pertinca 
(by invitation), and JAcQUETTA STRIFERT (by in- 
vitation). Chemical Laboratory, Iowa State College, 
Ames, Iowa. The synthesis of anilides from 4 
benzoyl-pL-amino acids and aniline, as catalyzed 
by papain, has been studied in consolidated experi- 
ments. The alanine and leucine derivatives were 
considerably preferred in reactivity over glycine 
and valine. Benzoylglycine showed relatively 
moderate reactivity and benzoylvaline barely re- 
acted. Benzoylvaline was the only valine deriva- 
tive of several (formyl, acetyl, 3,5-dinitrobenzoyl, 
benzoyl, phthaloyl, and o-carboxybenzoy])-p1- 
valine, which gave the acylamino acid anilide. The 
last 2 valine derivatives yielded N-phenylphthali- 
mide, which was also the product isolated from 
o-carboxybenzoyl-p.-valine and aniline in either 
the absence or presence of enzyme. The relative 
non-reactivity of benzoylvaline was not due to the 
presence of the p-isomer, as shown by approx- 
imately equal reactivity of the L-component in the 
L- and pt-forms. These results are of interest in 
relation to the observation of Roche and Mourgue 
that papain liberates much more leucine that 
valine from casein. Roche and Mourgue ascribed 
this behavior to position of residues in the sub- 
strate molecules; in the present work the results 
can be explained on the basis of greater reactivity 
of leucine bonds than of valine bonds in papail 
catalyzed systems. Hydrolytic data for papain anq 
compounds containing the same residues has beed 
obtained. The retarding effect of various sub 
stances, such as iodoacetic acid, P-quinone, aq 
2,3,5-triphenyltetrazole, upon some anilide sy? 
theses has been studied. 

Mechanism of reversible inactivation of lys¢ 
zyme by iodine and sulfite. H. FRarnKEL-ConnAt 
Western Regional Research Laboratory, Bureau 4 
Agricultural and Industrial Chemistry, Agricul 
tural Research Administration, U. S. Dept. ° 
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Agriculture, Albany, Calif. Meyer et al. (J. Biol. 
Chem. 113: 308, 19386) showed that lysozyme loses 
and regains activity upon treatment with iodine 
and sulfite, respectively. It has now been found 
that the effect of a great excess of iodine is partly 
reversible only after 10-120 minutes at or above 
neutrality. Reactivation was achieved also with 
thioglycol and was found associated with a loss in 
bound iodine, equivalent to 60-100% of the histi- 
dine content of lysozyme. Proteins of greatly vary- 
ing histidine contents, when treated with iodine 
and sulfite under similar conditions, contained re- 
versibly bound iodine in proportion to their histi- 
dine contents. From this and other evidence it is 
concluded that the reversibly inactivated deriva- 
tive is formed first and probably contains a labile 
y-iodohistidine residue, whereas the irreversibly 
inactivated derivative is formed later by rearrange- 
ment of the n-iodohistidine into a stable c-iodo 
form. The concomitant iodination of some phenolic 
groups appeared to cause little inactivation, but 
when over 2 iodine equivalents (per mole lysozyme) 
were introduced into these groups, the activity 
was greatly lowered. The incipient oxidative de- 
struction of tryptophan residues (less than 1 per 
mole) appeared reversible by early reduction. 
lysozyme contains no —SH group. , 
Pteroylglutamic acid deficiency in the dog as 
produced by ‘x-methyl’ pteroylglutamic acid. 
A. L. FRANKLIN (by invitation), T. H. Juxes, E. 
L. R. Sroxstap, and M. Be tr (by invitation). 
Lederle Laboratories Division, American Cyanamid 
Company, Pearl River, N. Y. Dogs were kept on 
wire floors in individual cages and were fed a puri- 
fed diet with pteroylglutamic acid (PGA) omitted 
and wi th a crude PGA antagonist, ‘x-methyl’ PGA, 
added. The dogs grew slowly or lost weight and 
developed a condition marked by emaciation, alo- 
pecia, anemia and ulceration of the skin. A slight 
hemopoietic response with a small reticulocyte rise 
vas obtained when liver extract was injected. How- 
tver, when PGA was administered a marked re- 
sponse was obtained together with a prompt gain 
n weight and with growth of hair in the denuded 
ireas. Dogs appeared normal when they received 
the diet with the antagonist omitted or with suffi- 
‘ent PGA added to reverse the antagonist as 
udged from experiments with other species. 
Observations on the equilibrium between gly- 
ine and glycylglycine in the presence of liver 
ptidase. Ivan D. Frantz; Jr., Roper B. Lort- 
ELD, and ANN S. WERNER (introduced by Fritz 
LiMANN). Medical Laboratories of the Collis P. 
tuntington Memorial Hospital of Harvard Univ., 
Massachusetts General Hospital, Boston, Mass. 
tthods have been worked out which permit the 
lysis of equilibrium mixtures of glycylglycine 
td glycine. These are based on the use of long- 
ved radioactive carbon, for the detection and 
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measurement of small amounts of the reactants, and 
chromatography of starch, for their separation. In 
a typical experiment, labeled glycine is incubated 
at 38° with a peptidase preparation made from rat 
liver. The pu is held at approximately 7.6 by means 
of a borate buffer. After 48 hours the reaction is 
stopped. Glycylglycine is added as carrier, and the 
reaction mixture is placed on a column of potato 
starch. 2:1 normal propanol-water is passed through 
the column, and the effluent is analyzed by the 
photometric ninhydrin method of Moore and Stein 
(J. Biol. Chem. 178: 367, 1948). The glycine and 
glycylglycine peaks are each pooled and analyzed 
for radioactivity. With glycine concentrations as 
high as 1 molar, the experiment has also been 
carried out with the addition of carrier, allowing 
confirmation of the results independent of the use 
of radioactive carbon. This possibility exists be- 
cause of the high resolving power of the column, 
and its large capacity for glycine. Thus, 30 mg. of 
glycine may be completely separated from 60 ug. 
of glycylglycine, formed during the reaction. The 
free energy of the peptide bond as determined in 
this way is in fair agreement with the value cal- 
culated by Borsook and Dubnoff, based on thermal 
measurements (J. Biol. Chem. 132: 307, 1940). 
Purification and properties of ovomucoid. E. 
FREDERICQ (by invitation) and H. F. Devutscu. 
Depts. of Physical and Physiological Chemistry, 
Univ. of Wisconsin, Madison, Wis. The solubility 
of ovomucoid in trichloracetic acid solution has 
been utilized for its isolation. In an egg white 
system of 5% sodium trichloracetate and pu 3.5, 
the major portion of the ovomucoid remains in 
solution while the other proteins are precipitated 
almost quantitatively. The ovomucoid is then re- 
covered by precipitation at an ethanol concentra- 
tion of 65% and temperature —7°C. The product 
consists of 2 components which are closely related 
electrophoretically. The major component com- 
prises from 90-95% of the total protein. It may be 
separated in relatively pure form from 1% solution 
by several precipitations at pH 3.2, ionic strength 
0.01, and ethanol concentration 42%. On electro- 
phoresis this protein behaves as a single component 
over a considerable pu range and has an isoelectric 
point at pH 3.8. In experiments performed in the 
region of the isoelectric point some electrophoretic 
inhomogeneity is evident. Its electrophoretic mo- 
bility in diethylbarbiturate buffer at pu 8.6 and 
ionic strength 0.1, is 4.3 X 10-5 em.’ volt!sec™. 
Ovomucoid which has been isolated by electro- 
phoresis gives a sedimentation constant of sew = 
2.9s. This value is also obtained with the ovomu- 
coid separated by fractionation. Preliminary carbo- 
hydrate analyses of the crude ovomucoid show a 
level of approximately 10% calculated as mannose. 
Competitive antagonists of thyroxine and struc- 
turally related compounds. Eart FrigpEN (by 





200 


invitation) and Richarp J. WinzLER. Dept. of Bio- 
chemistry and Nutrition, Univ. of Southern Cali- 
fornia School of Medicine, Los Angeles, Calif. 
Thyroxine antagonism by several new compounds 
has been observed using the amphibian meta- 
morphosis test system described by Frieden and 
Winzler (J. Biol. Chem., 176: 155, 1948). The com- 
petitive nature of these inhibitors was shown by 
the relative constancy of the molar ratio of inhibi- 
tor to thyroxine required for reduction of the thy- 
roxine effect by 50%, and by adherence of the data 
to the more rigorous equation of Lineweaver and 
Burk (J. Am. Chem. Soc., 56: 658, 1934). Reduction 
of the thyroxine effect by 50% by O-benzyl-3,5- 
diiodo-pL-tyrosine was achieved with molar ratios 
of 37, while the n-acety] derivative, described by 
Woolley (J. Biol. Chem., 164: 11, 1946), required 
a ratio of 550. The benzyl, p-nitrophenylethyl, and 
methy] ethers of 3,5-diiodo-4-hydroxybenzoic acid 
required ratios of 8, 75, and 150 respectively for 
similar effects. Specificity of these antagonisms was 
indicated by the absence of any inhibition of 
thyroxine by structurally related compounds, 
goitregens, and other substances. Inhibition of the 
thyroxine-like activity of 3,5-diiodo-4-(3!,5’- 


diiodo-4’-hydroxyphenoxy )benzoic acid was ob- 
tained at the same molar ratios with several of the 
above thyroxine antagonists. However, no inhibi- 


tion of the activity of 3,5-diiodo-4-(4’-hydroxy- 
phenoxy )aniline was observed at very high 
molar ratios. Assuming that thyroxine-like active 
compounds act by serving as a prosthetic group or 
coenzyme for some enzyme system or systems, 
these data lend support to suggestions that the side 
chain of thyroxine serves as an enzyme-associating 
locus while the ortho-diiodo hydroxy phenyl group 
acts as a ‘functional’ locus of the molecule. 

Liver regeneration in the adrenalectomized 
rat. CHarRLes E. FRIEpDGoop (by invitation), 
Harry M. Vars and Joan W. ZERBE (by invita- 
tion). Harrison Dept. of Surgical Research, Schools 
of Medicine, Univ. of Pennsylvania, Philadelphia, 
Penna. In continuing previous studies of N metab- 
olism and liver protein regeneration male Wistar 
rats have been adrenalectomized at the time of 
partial hepatectomy. Saline drinking water was 
available throughout the 2-week postoperative 
period. Total net N balances and new liver protein 
formed have been determined. Adrenalectomy re- 
duced the amount of liver protein regeneration in 
rats both protein-fed and protein-depleted before 
operation. Whole adrenal extract administered to 
such rats restored their ability to regenerate new 
liver protein. Rats, protein-depleted for 2 weeks 
and subjected to the double operation, were given 
daily injections of desoxycorticosterone acetate, 
11-dehydrocorticosterone acetate and 11-dehydro, 
17-hydroxycorticosterone (acetate) during the 2 
week postoperative period. At the dose levels used, 
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all stimulated hepatic protein metabolism and 
caused the same or greater regeneration of new 
liver protein than occurred in animals with intact 
adrenals. DOCA caused the greatest increment, 
accompanied by evidence of hormonal overdosage, 
11-dehydrocorticosterone appeared to be slightly 
more active than 11-dehydro, 17-hydroxycortico- 
sterone. 

Flavoenzyme catalysis. Sulfhydryl character of 
the d-amino acid oxidase. W. R. FRIsExt (by in- 
vitation), E. C. WernBacu (by invitation), R. C. 
CowsGI.u (by invitation), and Lestie HELLERMay. Mite in 
Dept. of Physiological Chemistry, Johns Hopkins Hep 
Univ. School of Medicine, Baltimore, Md. In earlier XXIV. 
studies (1940-42) we observed that the activity of ff)DM 
the d-amino acid oxidase of lamb kidney is sup-@W. Zw 
pressed by p-chloromercuribenzoate (Hellerman inf by in 
Cold Spring Harbor Symposia on QuantitatirefMedice 
Biology, 7: 165, 1939) and by porphyrindine. NotesfiaYork ¢ 
have appeared from other laboratories on effects off™mory hi 
sulfhydryl-binding agents upon such oxidases. (fjvasode 
outstanding biochemical importance is the role offifions; 
‘available’ protein-sulfhydryl groups essential togmnhibit 
the activity of certain enzymes. Although p-gfmediur 
chloromercuribenzoate and also iodosobenzoate canjmnimal 
attack the separated protein of lamb d-amino acidjifimpairi 
oxidase, and, less reversibly, pig kidney oxidase gmerobic 
it is demonstrated that these reagents in low con nor 
centration may function instead as competitivegianerol 
inhibitors for the substrate. It is essential, in thesegmt has | 
studies, to recognize that certain flavoenzymesmitever; 
dissociate; further, that the aforementionedjmctiv 
‘sulfhydryl-reagents’ function as such, and, indegform V. 
pendently, as typical unsaturated anionic inhibigffhe cas 
tors (Transactions of the Second Conference, Biog™period « 
logical Antioxidants, 78, 1947. Any labile sulfhydryM norm 
groups of these flavoenzymes appear to be ‘prog@fisually 
tected’ by FAD. Certain reagents attack proteing§!DM o 
sulfhydryl irreversibly, in the thermodynami 
sense. Cogent evidence is revealed in experiments 
with phenylmercuric acetate. Kinetic studies sho" 
that the inhibition observed here is not substrate 
competitive. The action of authentic competitiv4 
inhibitors, e.g. cinnamate ion, may be superim 
posed upon that of the mercurial. The results in 0 
way support a concept that enzyme-sulfhydr 
here is concerned directly with substrate bindit 
or is involved in substrate ‘activation.’ 

Preparation of deuterated steroids. DaviD 
Fuxusuima (by invitation) and Seymour Liz 
ERMAN. Dept. of Steroid Biochemistry, Sloan 
Kettering Institute for Cancer Research, New Yor 
City. For the purpose of studying some problems! 
steroid metabolism we have investigated the prep 
aration of deuterium labeled steroids. Two gener 
methods for the introduction of stably bound de 
terium into A*-steroids have been developed. T 
first of these involved halogenation with bromosus 
cinimide at C; of a steroid ester followed by catal 
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i¢ reduction with deuterium in the presence of 
wlladium or deuterized Ranney nickel. An alter- 
nate procedure, which was advantageous in that 2 
Jeuterium atoms were incorporated, consisted in 
he conversion of a A‘-7-ketosteroid ester to the 
responding mercaptol by condensation with 
thanedithiol. Upon desulfurization with deuter- 
zed Raney nickel, the cyclic thioacetal was con- 
verted to the A5-7,7-d2-steroid. By these methods 
ieuterium labeled cholesterol andA‘-androstene- 
liol-88, 17a-acetate-3, benzoate-17, an intermedi- 
te in the synthesis of testosterone, were prepared. 
Hepato-renal factors in circulatory homeostasis. 
KXIV. Conditions leading to aerobic formation of 
IDM by liver. Ropert F. Furcucotr, BENJAMIN 
-MV. ZweIracuH (by invitation) and EpHRAIM SHORR 
iby invitation). Dept. of Medicine, Cornell Univ. 
edical College and The New York Hospital, New 
York City. Previous experiments from this labora- 
wry have shown that normal liver slices form the 
usodepressor, VDM, only under anaerobic condi- 
ions; on aerobic incubation, VDM formation is 
hibited and VDM added to the incubation 
medium is inactivated. In contrast, livers from 
mimals in irreversible shock sustain a profound 
mpairment in the capacity to inactivate VDM on 
srobic incubation. A similar impairment is shown 
by normal liver slices following prior exposure to 


ivemmnaerobiosis. In a recent extension of these studies, 


emt has been observed that liver slices from dogs in 
sm'teversible shock not only lose their capacity to 
inactivate VDM aerobically, but also continue to 
form VDM under aerobic conditions. This was also 
he case with normal liver following an appropriate 
period of anaerobic exposure ; anaerobic incubation 
{normal liver (dog, rabbit) for one hour at 37.5°C. 
wsually results in the continued elaboration of 
'DM on the restoration of aerobic conditions. With 
both types of liver preparations, the rate of aerobic 
'DM formation is comparable to that of normal 
waver slices under anaerobic conditions. Respira- 
ity studies of liver slices, treated so as to form 
IDM aerobically, revealed no relation between the 
Mss of ability to inhibit aerobic VDM formation 
@d changes in oxygen consumption. The signifi- 
‘ance for shock of this derangement in VDM metab- 
lism resides in the fact that the temporary res- 
ration of aerobic conditions within the liver by 
tunsfusions would not, per se, prevent the con- 
inued elaboration of VDM and the persistence of 
he decompensatory effects of this vasodepressor 
tinciple on the peripheral circulation. 

Chloride diarrhea and systemic alkalosis in 
lassium deficiency. Lytr I. GaRpNER, Exsie A. 
4cCLacHLAN, Mary L. Terry, Janet W. Mc- 
‘THUR and ALLAN M. But Ler (introduced by 
, lpeH W. McKee). Children’s Medical Service, 
" ssachusetts General Hospital, and the Dept. of 
Fediatrics, Harvard Medical School, Boston, Mass. 
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Severe potassium deficiency was produced in 160 
to 175-gm. rats by use of a diet containing 0.003% 
K and 0.7% sodium. K added to the diet produced 
excellent growth in controls. Rats fed the deficient 
diet gained weight slowly for 35-40 days, then 
diarrhea began, followed by anorexia, wasting and 
death between 60 and 120 days. Muscle K was re- 
duced almost 50%. Hypochloremic alkalosis was 
present. Metabolic studies while on the deficient 
diet showed negative K and Cl, and positive Na 
balances. A single injection of 1.0 mEq. K as 
K,;HPO, produced transitory reversal of these 
balances and temporarily arrested the diarrhea and 
anorexia. The Cl and Na balances lagged 3-4 days 
in their reversal. Fecal excretion of Cl progres- 
sively diminished for 6 days post-injection. Uri- 
nary Cl decreased for 3 days post-injection, then 
abruptly increased on the 4th day, coincident with 
marked Na diuresis. This may reflect the extrusion 
of intracellular Na, covered in the urine by the 
anion Cl, cf. Conway and Hingerty, Biochem. J. 
42: 372, 1948. On the deficient diet daily Cl excre- 
tion was double that on the control diet. There was 
4 times as much Cl in the feces of the deficient 
animal as in the feces of the control. Even during 
diarthea there were twice as many mEq. of Cl as 
Na in the feces of the deficient animal. The re- 
ported cases of congenital alkalosis with diarrhea, 
and 2 cases of ulcerative colitis seen at this hospital, 
show many metabolic similarities to the above 
findings, which suggest deficit of intracellular K. 
The etiologic role played in these syndromes by 
adrenal overproduction of the 11-desoxycorticos- 
teroid (DOCA) type of hormone, known to pro- 
duce K deficiency when injected, is under in- 
vestigation. 

Inhibition of hyaluronidase by blood serum and: 
bile constituents. Davip Guick, Lez W. Watren- 
BERG (by invitation) and Erick Y. HAKANSON (by 
invitation). Dept. of Physiological Chemistry, 
Univ. of Minnesota Medical School, Minneapolis, 
Minn. In an attempt to determine the origin of the 
hyaluronidase inhibitor in blood serum, 29 organs 
and bile, urine, and amniotic fluid of the rabbit, in 
addition to human saliva, milk, and spinal fluid, 
and hog synovial fluid were tested. No inhibitory 
activity was found by the viscosimetric method in 
any of them exceept bile and urine. The inhibitor 
in the latter fluids was heat stable and active in the 
presence of phosphate, thus differentiating it from 
that in serum. A variety of hemoglobin derivatives, 
bile salts, and sterol hormone conjugates have been 
found to inhibit hyaluronidase. The additive value 
of the individual inhibitions of any one of the com- 
pounds and that of serum was always greater than 
the observed inhibition of a combination of the 
two. The data would indicate that the hemoglobin 
derivatives and bile saits inhibited the serum in- 
hibitor, and that serum also reduced the inhibition 





202 


of these compounds. Exceptions to this mutually 
antagonistic effect were observed with certain of 
the sterol conjugates. Stercobilin was unique in 
that it did not inhibit hyaluronidase under the con- 
ditions used while it did inhibit the serum inhibi- 
tor. Studies of the variations of the human serum 
inhibitor during the menstrual cycle revealed 
highest levels during actual menstruation and 
lowest during subsequent and middle phases of the 
cycle. No significant change was found during preg- 
nancy or labor, but a marked post-partum rise was 
observed which reached a maximum from the 2nd 
to 5th days after delivery. 

Amino acid composition of casein, a-casein and 
B-casein. WitL1aAmM G. Gorpon, WiLuiaM F. Sem- 
METT (by invitation), and Myron Morris (by 
invitation). Eastern Regional Research Laboratory, 
Philadelphia, Penna. The investigation of the 
comparative amino acid composition of whole 
casein, a-casein and #-casein previously reported 
in part (Federation Proc. 6: 255, 1947) has been 
completed. The analytical results, expressed as 
grams of amino acid yielded by 100 gm. of dry, 
ash-free protein, follow. 
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Calculation of the data on the basis of N distribu- 
tion shows that 101.5% of the whole casein N, 
101.8% of the a-casein N and 103.4% of the B-casein 
N have been accounted for in terms of recognized 
amino acids and amide groups. 

Effect of N,N-dibenzyl-8-chloroethylamine (di- 
benamine) on blood sugar response to insulin and 
epinephrine. R. Lortmer Grant. Division of Phar- 
macology, Food and Drug Administration, Federal 
Security Agency, Washington, D. C. The subcu- 
taneous injection of dibenzyl-8-chloroethylamine 
hydrochloride 18-20 hours before the injection of 
an insulin-containing drug appeared to prolong the 
hypoglycemic effect of the insulin. Epinephrine 
injected during the hypoglycemia was significantly 
inhibited as an antidote to the insulin. Nickerson 
and Goodman (J. Pharmacol. and Exper. Therap. 
89: 167, 1947) found that dibenzyl-8-chloroethyl- 
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amine produced no significant inhibition of th 
epinephrine-induced blood sugar rise in rabbits 
We repeated their experiment using a 12 rabbj 
cross-over test and demonstrated a significant in 
hibition of the epinephrine-induced blood sug 
rise following treatment with dibenzyl-8-chlon 
ethylamine. The effect of dibenzy]-8-chloroethy| 
amine on the response to insulin is apparently du 
to inhibition of endogenous epinephrine or othe 
sympathomimetic factors which increase the rat 
of glycogenolysis. 

Studies on hypoxanthine synthesis in pigeo 
liver with labeled formic acid. G. RoBert Green 
BERG (introduced by HarLtanp G. Woop). Depi 
of Biochemistry, School of Medicine, Western Re 
serve Univ., Cleveland, Ohio. It previously has beer 
shown that HC!4OOH is incorporated into hypo 
xanthine in pigeon liver homogenates (Arch. Bio 
chem. 19: 337, 1948). Further studies have beer 
conducted to elucidate the intermediate steps if 
this synthesis using HC'*OOH to trace the re 
action. Approximately 60-70% of formic acid w 
accounted for in hypoxanthine but almost 100 
of the formic acid disappeared during the sam 
period of time. This suggested that the HC'O0K 
had either entered into other reactions or w 
present in intermediate compounds involved in th 
synthesis of hypoxanthine. Small volumes of th 
reaction mixture were subjected to filter pape 
chromatography. The paper strips were cut int 
0.5 or 1 cm. sections and the radioactivity of eacl 
determined. Two distinct radioactive compound 
migrated down the paper. One of these has bee! 
identified as hypoxanthine and contains the major 
ity of the radioactivity. The other component hast 
distinctly different absorption spectrum than tha 
of hypoxanthine. The homogenate may be sepa 
rated into 2 components, the washed particles an 
the supernatant. Neither fraction shows much a¢ 
tivity alone but in combination almost the ful 
synthetic ability is restored. Either component if 
inactivated by boiling. 

Short-term pyridoxine deprivation in two hu 
man subjects. Louis D. GreensBerc, Davi f 
Bour (by invitation), Hope McGraru (by invita 
tion) and James F. Rinewart (by invitation 
Dept. of Pathology, Univ. of California Medica 
School, San Francisco, Calif. Studies of the bloo 
pyridoxine and the urinary excretion of pyridoxine 
4-pyridoxic acid, xanthurenic acid, tryptophan an 
Ni-methylnicotinamide were carried out on tw 
human subjects who persisted on a pyridoxine de 
ficient diet for three weeks. The diet consisted © 
casein, sucrose, corn oil and salts supplemente 
with the known vitamins excepting pyridoxine, P 
aminobenzoic acid, vitamin K and tocopherol 
By the administration of extra pyridoxine pm 
to the withdrawal of the vitamin, the blood py" 
doxine concentration was increased from imll! 
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values of 1.5 to 2.0 ug. to values of 4.1 to 7.1 ug. 
9, At the end of the deficient period the levels had 
fallen to approximately the initial values or lower. 
The urinary pyridoxine and 4-pyridoxic acid paral- 
leled each other, rising and falling during periods 
of administration and depletion of the vitamin, 
respectively. At the end of 2-3 weeks of depletion, 
xanthurenic acid excretion following 10 gm. doses 
of pL-tryptophan was markedly increased and re- 
turned to low levels after supplementation with 
pyridoxine (10-15 mg. daily) for one week. The 
urinary excretion of tryptophan as measured micro- 
biologically was not significantly altered by de- 
ficiency, but chemical determination of tryptophan 
revealed that large quantities of tryptophan or an 
indole derivative appeared in the urine during the 
depletion period when test doses of pi-tryptophan 
were fed. Excretion of the metabolite remained 
high despite supplementation of the experimental 
diet with pyridoxine for one week. In confirmation 
of the work of others, an increased excretion of Ni- 
methylnicotinamide was observed after the feeding 
of tryptophan. 

Effect of aromatic hydrocarbons on the metab- 
olism of exogenous sulfur amino acids. HELMUT 
R. Gutman (by invitation) and Jonn L. Woop. 
Dept. of Chemistry, School of Biological Sciences, 
Univ. of Tennessee, Memphis, Tenn. The changes 
in urinary sulfur distribution produced by ad- 
ninistration of aromatic hydrocarbons to rats were 
studied after inject’on of L-cystine or pt-methio- 
nine labeled with radioactive sulfur. The labeled 
total sulfur, inorganic sulfate, and chloroform- 
extractable sulfur-containing compounds in the 
wines were estimated by radioactivity measure- 
ments. Fifteen % of the sulfur was recovered in 
the urine 24 hours after injection of 10 mg. of L- 
cystine and was chiefly in the form of inorganic 
sulfate. When 150 mg. of bromobenzene were ad- 
ministered simultaneously, the amount of labeled 
total sulfur excreted appeared in the urine as 
chloroform-extractable sulfur at the expense of 
inorganic sulfate. The radioactive sulfur in this 
fraction was incorporated into bromophenylmer- 
tapturic acid since, following the addition of un- 
labeled bromophenylmercapturic acid to the urine, 
tadioactive bromophenylmercapturic acid was 
tecovered. Twenty % of S* administered as DL- 
methionine was found in the urine in the form of 
inorganic sulfate after 24 hours. The administra- 
tion of bromobenzene caused an increase in the 
total excretion of the injected S** to 60% without 
appreciable change in the inorganic sulfate. The 
inrease in excreted S® was not accounted for by 
the mereapturie acid found but by other organic 
sulfur compounds not extractable by chloroform. 
The studies will be extended and correlated with 
iterations in sulfur metabolism produced by 
‘arcinogenie hydrocarbons. 
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Study of the carbohydrate-regulating hormone 
of hog adrenal extract. Witt1am J. Haines (by 
invitation), Ricuarp H. JoHNson (by invitation), 
Marr P. BRuNNER (by invitation), Marvin L. 
Past (by invitation), and MarvIN H. Ku1zenaa. 
Research Laboratories, The Upjohn Company, 
Kalamazoo, Mich. In 1933 Grollman reported that 
autolysis of beef adrenal tissue caused a significant 
decrease in the recovery of cortical hormone ac- 
tivity of the survival-growth type. However, sub- 
sequent biochemical studies on adrenal extracts, 
including those resulting in the isolation of 28 pure 
steroids, appear to have been done with adrenal 
glands collected by the usual slaughter-house pro- 
cedures. The large quantities of tissue required in 
these earlier studies would seem to have prohib- 
ited the use of specially-collected glands. More 
recently we have developed techniques of isolation 
and identification which allow rather complete 
characterization of cortical hormone from rela- 
tively small amounts of adrenal tissue. These 
methods have now been applied to the investigation 
of the carbohydrate-regulating hormone of quick- 
frozen hog adrenals, in which autolytic changes 
have been greatly reduced. Comparison of this 
material, at various stages in its purification, with 
that obtained routinely from glands collected by 
by usual procedures, indicates some of the effects 
of autolysis. The neutral, composite extract from 
quick-frozen gland contained 120% more bioac- 
tivity (liver-glycogen deposition) than that from 
regular gland. Five hundred mg. (10-kg. gland) of 
it gave a normal benzene-water distribution after 
2 cycles. Long standing in this system caused a 
47% loss of activity. Five hundred fifty mg. (11-kg. 
gland) when chromatographed over MgSi0Os, 
wherein bands were characterized by optical rota- 
tion, formaldehyde-forming capacity, and infrared 
absorption, yielded 70 mg. of 17-hydroxycorticos- 
terone, or 4 times the amount obtained from nor- 
mal gland. Further characterization of the car- 
bohydrate-regulating hormone are discussed. 

Blood changes in acute amino acid deficiencies. 
W. Knowtron Hatt, Lester L. Bow.es (by in- 
vitation) and V. P. SypeNsTRICKER (by invita- 
tion). Depts. of Biochemistry, Microscopic Anat- 
omy and Medicine, Univ. of Georgia School of 
Medicine, Augusta, Ga. In order to investigate the 
blood changes which result from amino acid de- 
ficiencies, litter mate Wistar-strain rats were 
placed on diets devoid of one of the indispensable 
amino acids or on control diets. The deficient 
diets contained 3 times the minimum requirement 
of the other indispensable amino acids. Blood was 
obtained for counts and analyses by sacrifice of 
the animals and the values obtained with the dif- 
ferent groups were compared. Except for some ani- 
mals which were sacrificed at the beginning of the 
experimental period, the animals remained on the 
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diets until the symptoms of the deficiency became 
extreme. In rats fed a pheny]-alanine-deficient diet 
there was a reduction in blood volume although the 
blood counts and plasma protein levels were nor- 
mal. There was a marked reduction in the number 
of reticulocytes. In valine deficiency the reduction 
in blood volume was less marked, there was a 
slight reduction in plasma protein level and the 
blood from most of the rats seemed devoid of retic- 
ulocytes. In isoleucine deficiency there was a 
reduction in blood volume, plasma protein levels 
and the reticulocyte count. These changes may be 
compared with the extreme hypoproteinemia, re- 
duced blood volume and moderate anemia observed 
in deficiencies of threonine or protein. There was 
little difference between control rats fed the mix- 
ture coataining only the indispensable amino acids 
and those fed a comparable level of an amino acid 
mixture similar to casein. 

Mode of action of parathormone. Puitip Hanp- 
LER, W. J. A. DeMaria (by invitation) and D. V. 
Coun (by invitation). Depts. of Biochemistry and 
Pediatrics, Duke Univ. School of Medicine, Dur- 
ham, N. C. The intravenous administration of 
commercial parathyroid extract to dogs consist- 
ently resulted in an increased flow of a relatively 
alkaline urine containing considerably more so- 
dium, bicarbonate and phosphate than the control 
urines. In some animals this phenomenon was im- 
mediately apparent while in others there was a 
lag period of 15-40 minutes. Studies of inulin and 
p-aminohippurate clearances revealed that the 
diuresis occurred simultaneously with a marked 
rise in renal blood flow and glomerular filtration. 
These in turn appeared to be secondary to a rise in 
systemic arterial blood and pulse pressures. The 
lag period occurred only in those dogs in whom 
parathormone administration induced a temporary 
shock-like state with low blood pressure, glomer- 
ular filtration and renal plasma flow. In no instance 
did the parathormone function by actually in- 
hibiting renal tubular reabsorption of sodium, 
bicarbonate, chloride or phosphate; the altered 
composition of urine being due solely to the in- 
creased glomerular filtration consequent upon the 
rise in blood pressure and renal plasma flow. 
Studies are now in progress to determine whether 
the pressor principle in parathyroid extract is 
identical with the calcium mobilizing hormone or 
whether it is an artifact created during the ex- 
traction procedure. 

Enzymatic hydrolysis of carnosine and related 
peptides. H. THeEo. Hanson (by invitation) and 
Emi L. Sairu. Laboratory for the Study of Hered- 
itary and Metabolic Disorders and the Depts. of 
Biochemistry and Medicine, Univ. of Utah School 
of Medicine, Salt Lake City, Utah. Liver, spleen, 
and kidney of the rat, and swine kidney are ex- 
cellent sources of an enzyme, carnosinase, which 
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hydrolyzes carnosine §-alanyl-t-histidine. The 
swine kidney enzyme has been partially purified, 
Carnosinase is a metal-protein as indicated by the 
inhibition produced by cyanide, sulfide, and cys. 
teine. Although both Mn** and Zn** activate the 
enzyme, it is likely that Zn** is the naturally. 
occurring metal. This is suggested by the similarity 
of the Zn**-enzyme and the unactivated prepara. 
tion with respect to px of optimal activity, poor 
stability at 40° in absence of substrate, and in- 
sensitivity to phosphate and citrate. At 0.05 x 
carnosine, the hydrolysis follows the kinetics of 
a zero order reaction, and the rate is proportional 
to the enzyme concentration over a range of at 
least 1-12. The optimal action with Mn‘ is at 
pH 8.0-8.4, with Zn** at 7.8-7.9, and without added 
metal at 7.4-7.5. The hydrolysis of carnosine can- 
not be attributed to any previously described pro- 
tease. In addition to L-carnosine, the enzyme rapid- 
ly hydrolyzes both i and p-alanyl-t-histidine, 
and glycyl-t-histidine while L-a-amino-butyryl-- 
histidine, and glycyl-t-histidinamide are hydro- 
lyzed more slowly. p-Carnosine, 8-L-asparty] L-hist- 
idine, carbobenzoxy-L-carnosine, and _ carbobenr- 
oxyglycyl-.-histidinamide are relatively resistant 
to the enzyme. These data indicate that carnosi- 
nase is an exopeptidase of dipeptidase or amino- 
peptidase specificity. 

Application of micro methods to the study of 
steroid metabolism. J. D. Harpy (by invitation), 
HILpDEGARD WILSON (by invitation) and Konrad 
Dosriner. Sloan-Kettering Institute for Cancer 
Research and the Dept. of Physiology, Cornell 
Univ. Medical College, New York City. The de- 
tailed study of the steroid hormone metabolites 
in the urine of healthy and diseased persons has 
been possible in the past with long term collec 
tion periods. By the use of infrared spectrometry 
as a method for the identification of the individual 
steroids in amounts of 1-3 mg. the period of urine 
collection was shortened. A further improvement 
of this specific method of analysis was the develop- 
ment of a microcell for routine use. The cell has 
volume of 0.03 ml., and is filled by capillary action. 
It is designed to be used immediately in front of 
the slit of a Perkin-Elmer spectrometer so that the 
entire cross section of the cell is effective in pr 
ducing absorption. With this cell the individual 
steroids and their mixtures as obtained by 
chromatographic procedures can be recognized 
routinely in amounts of 25 yg. and_ under 
favorable circumstances 3 ug. suffice. The methods 
of separation and chromatographic analysis hav¢ 
been adapted for small amounts and estimation of 
ketosteroids by the Zimmermann reaction has 
been modified so that 2 ug. can be determined. This 
development has made possible a precise qualita 
tive and quantitative procedure for the establish- 
ment of steroid excretion patterns in collectio? 
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periods of 1-10 days. The details of the methods 
»pplied and the results obtained will be discussed. 
Toxicity of tetramethyl succinonitrile and the 
ntidotal effects of thiosulphate, nitrite and bar- 
biturates. R. N. Harcer and H. R. Hutprev (by 
invitation). Dept. of Biochemistry and Pharma- 
logy, Indiana Univ. School of Medicine, Indian- 
apolis, Ind. Tetramethyl succinonitrile (T.S.N.) 
and nitrogen are the chief products formed when 
azo bis-isobutyro nitrile, ‘Porofor N’ is heated with 
rubber to make sponge rubber. T.S.N., M.P. 167°, 
is quite volatile, air saturated with it containing 
10 ppm. at 25° and 7820 ppm. at 100°. Animals 
pisoned with T.S.N. exhibited violent convul- 
sions, with asphyxial death in from 1 minute to 5 
hours after the first convulsion. Administered 
subcutaneously, the LD50 in mg/kg. was about 30 
for rats and 23 for guinea pigs. Two rats receiving 
49and 56 mg/kg. per os first convulsed at 5 hours 
and died several hours later. Intravenously, the 
LD50 of T.S.N. for rabbits was 20 mg/kg., but 2.5 
mg/kg. caused convulsions. Dogs were killed by 
2) mg/kg. or more, given subcutaneously. When 
T.S.N. vapor was inhaled by rats, 60 ppm. killed in 
2-3 hours, and 6 ppm. caused death in about 30 
hours. Neither artificial respiration, thiosulphate, 
or thiosulphate followed by nitrite had any effect 
mn the toxicity of T.S.N. Barbiturates adminis- 
tered as needed saved animals receiving up to 50 
mg/kg. The use of a quick-acting barbiturate fol- 
lowed by phenobarbital gave the best results ob- 
ained. Preliminary experiments indicate that 10 
mg/kg. of T.S.N. has a greater analeptic effect than 
»mg/kg. of picrotoxin, when tested in rabbits with 
severe phenobarbital depression. 
Bacterial synthesis in the rat of an unidentified 
owth-promoting factor. A. M. Hartman (by 
invitation), L. P. DrypEn (by invitation), and 
.A. Cary. Division of Nutrition and Physiology, 
Bureau of Dairy Industry, U.S. Dept. of Agricul- 
ue. Although rats require a chemically still- 
nidentified vitamin, (X), when 35 young were fed 
un X-deficient diet containing extraordinarily high 
evels of the 10 B vitamins, methionine and vita- 
hins C, E, and K, 20 rats grew 169 gm. and 15 grew 
nly 87 gm. in 4 weeks. Twelve of the latter in- 
teased in growth from 13 gm. per week before to 
16, 36, and 32 gm. in successive weeks after being 
led a single small dose of feces from the former. 
Additional slow-growing rats fed sulfasuxidine in 
he diet did not respond to this feeding of feces. 
hese results suggest very strongly that X may 
¢ synthesized by microorganisms which may be 
tduced to thrive in the rat. This synthesis was 
lade possible by the extraordinarily high level of 
flavin, ‘inoculations’ being ineffective with 
erage intakes of 71 + S.D. 16 ug/day. Material (s) 
vith X activity as well as with animal protein fac- 
rand antipernicious anemia activities is (or 
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are) formed simultaneously microbiologically in 
vitro (Stokstad, J. Lab. Clin. Med. 33: 860 1948). 
Crude preparations of Biz and of the ‘cow manure’. 
factor are active as X. These results and those of 
Ott (J. Biol. Chem. 174: 1047, 1948) and Bird (J. 
Biol. Chem. 176: 1477 1948) with Biz suggest that 
all of these factors are either very closely related 
or identical. X occurs in different combinations 
in different feeds; all are active in the normal rat. 

Isotopic studies of the biosynthesis of nucleic 
acid components. I. Purines and pyrimidines. 
Mitton R. HErnricu (by invitation), D. Wricut 
Witson and Samvueu Gurin. Dept. of Physiolog- 
ical Chemistry, School of Medicine, Univ. of Penn- 
sylvania, Philadelphia, Penna. The incorporation 
of carbon dioxide, acetate, and glycine into the 
nitrogenous bases of nucleic acids and nucleotides 
in the rat has been studied. After administering 
C'4-laveled compounds to rats, nucleotides were 
extracted from the carcasses with acid, hydrolyzed, 
and adenine isolated. Lipids were removed, nucleic 
acids extracted with 10% NaCl, and the latter 
hydrolyzed to individual purines and pyrimidines. 
Within 7 hours after injecting labeled NaHCO; 
into a rat, a very small amount of radioactive car- 
bon was found in the nucleotide adenine and the 
nucleic acid adenine, guanine, and uracil. Perman- 
ganate degradations showed the isotope to be in 
the non-ureide carbon of guanine, and the ureide 
carbon of uracil. When an approximately equival- 
ent total amount of isotope in the form of carboxyl- 
labeled sodium acetate was injected into rats for 
5 days, about the same degree of incorporation was 
observed. No isotope appeared in the ureide or 
guanidino carbon of guanine. The highest concen- 
tration was found in the ureide carbon of uracil, 
probably due to incorporation of carbon dioxide. 
Glycine labeled in the carboxyl position was fed 
to a group of rats for 10 days, using about twice the 
quantity of isotope given in each of the previous 
experiments. Incorporation into the purines of 
nucleic acids and nucleotides was about 20 times 
that observed with either bicarbonate or acetate. 
Very little isotope was found in the uracil or thy- 
mine. A sample of the nucleic acid guanine was 
hydrolyzed with concentrated HCl to give glycine 
in which the carboxy] group is derived from carbon 
4 of guanine. This glycine carboxyl, obtained with 
ninhydrin, contained essentially all the isotope 
incorporated into the guanine. 

Cytochrome c reductase (DPN). Leon A. HeEp- 
PEL (introduced by B. L. Horecker). Experi- 
mental Biology and Medicine Institute, National 
Institutes of Health, Bethesda, Md. The reduction 
of cytochrome c by reduced diphosphopyridine 
nucleotide (DPN) has been observed in freshly 
prepared pig heart suspensions (Lockhart and 
Potter, J. Biol. Chem. 137: 1, 1941) and a partially 
purified preparation of the enzyme has been ob- 
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tained from baker’s yeast (Altschul, Persky and 
Hogness, Science 94: 349, 1941). Lack of informa- 
tion regarding the properties of the cytochrome ¢ 
reductase (DPN) of animal tissues has prompted 
this investigation. The enzyme could be stored for 
long periods in hog liver acetone powder, from 
which it was extracted with 0.06 m phosphate, 
pu 7.4. The turbid extract was incubated at room 
temperature with crude steapsin. After this treat- 
ment a considerable portion of the activity was 
precipitated between 0.4 and 0.5 saturation with 
ammonium sulfate and on addition of water a clear 
solution was obtained. With extracts not treated 
with steapsin almost all of the activity was pre- 
cipitated below 0.3 saturation with ammonium 
sulfate and could not be redissolved. The am- 
monium sulfate fraction had a pH optimum at 6.8 
and the enzymatic activity was precipitated below 
pu 5.3. By lyophilization a stable powder was pre- 
pared which is being subjected to further purifica- 
tion. 


Degradation of polysaccharides by muscle 


phosphorylase. SHtomo HeEstrin (introduced by 
C. F. Cort). Dept. of Biological Chemistry, School 
of Medicine, Washington Univ., St. Louis, Mo. 
Branched polysaccharides (glycogen and amylopec- 
tin) could only be degraded partially (40 + 5%) 
by recrystallized muscle phosphorylase. B-amylase 


limit dextrins of the branched polysaccharides were 
not degraded to a significant extent by the recrys- 
tallized muscle phosphorylase. Like $-amylase 
and potato phosphorylase, the phosphorylase of 
muscle is thus incapable of degrading starch and 
glycogen chains beyond their branchpoints. The 
phosphorylase limit dextrin of glycogen differed, 
however, from the $-amylase limit dextrin of 
glycogen in respect to priming activity for muscle- 
phosphorylase. Since the phosphorylase limit dex- 
trin afforded roughly an equivalent of one mole 
maltose per calculated end group when treated 
with B-amylase, the outher chains of the phos- 
phorylase limit dextrin are probably three or more 
glucose units long. The role of this dextrin in the 
equilibrium mediated by phosphorylase is dis- 
cussed. 

Ataxia and loss of equilibrium in manganese- 
deficient rats (motion picture). Ropert M. Hit, 
Dorsey E. Howrxamp (by invitation), A. R. 
BucHANAN (by invitation) and Entp K. RutTLepGE 
(by invitation). Depts. of Biochemistry, Anatomy, 
and Pathology, Univ. of Colorado Medical Center, 
Denver, Colo. Shils and McCollum (J. Nutrition 
26:1, 1943) reported the development of ataxia and 
poor equilibrium in rats on a manganese-deficient 
diet. Symptoms increased in severity to the 18th 
day of life when the rats either died or ‘recovered 
to a great extent.’ We have seen these symptoms 
in the 2nd, 3rd, and 4th generations of rats on a 
very low manganese intake, about 0.006 mg/rat/ 
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day. In animals placed on low manganese die 
after maturity no symptoms appeared. Symptom 
appeared in 5 female rats in the 2nd generation, 
before 6 months and 3 between 6 and 14 months, 
age. The latter 3 of these animals raised litter 


although poorly. Of 3 males and 4 females that werd 


allowed to reach maturity in the 3rd generation 


1 male and 2 females developed symptoms befor 


weaning. One of these females that did not sho 
symptoms was bred and successfully raised om 
of a litter. This one 4th-generation rat, a female, i 
now 80 days of age and exhibits marked symptons 
The symptoms appeared earlier in this rat than ir 
those of the 3rd generation. All 8 females with 
symptoms showed shoulders leaning to the righ 
with the head rotated to the left. The 1 mal 
showed shoulders leaning to the left with the hea 
rotated to the right. After rotation on a turntabl 
all low-manganese animals showed extreme atai 
and loss of equilibrium. Post-rotational nystagm 
was normal in direction but slow and of shorte 
duration than normal. 

A 16-oxygenated steroid from adrenocortic: 
tumor urine. H. HirscumMann and Friepa 3 
HiRscHMANN (by invitation). Dept. of Medicine 
Western Reserve Univ., and the Lakeside Hospital 
Cleveland, Ohio. The triacetate (I) (fa] > = —10!° 
of a triol CaHsOs3 (provisionally designated 
Compound A (Hirschmann and Hirschmann, 
Biol. Chem. 157 : 601, 1945) ) isolated from the urin 
of a boy with an adrenocortical tumor has bee 
reduced catalytically to the triacetate CuH«( 
(II) (m.p. 177-179°, [alp = — 58°). The same sub 
stance has been prepared from the triacetat 
(III) of the allopregnanetriol-3, 16,20 of the urin 
of pregnant mares (allopregnanetriol-3 (8) ,16(a); 
20(8) (IV) (Hirschmann et al. J. Biol. Chem. it 
press) ). The 20-monoacetate of IV was tritylated 
in positions 3 and 16 and the ditrityl ether (mp 
170-172°) saponified in position 20. The 3(6); 
16 («)-ditritoxyallopregnanol-20 (8) (m.p. 168-171’ 
was oxidized with chromic acid in acetone to th 
3(8),16(a)-ditritoxyallopregnanone-20 (m.p. 26) 
270°) which was reduced with lithium aluminu 
hydride, then hydrolyzed with acid and acetylated 
to yield 2 triacetates which were identified ! 
compounds II and III. Substance II, therefore, ! 
allopregnanetriol-3(8),16(a),20(a) triacetate. 
view of the change in molecular rotation accoll 
panying the reduction of I it is most probable th 
Compound A is A®-pregnenetriol-3 (8) , 16 (a) ,20(4 
As this triol was obtained from adrenal tum 
urine in a yield of about 6 mg/I. it is derived m9 
likely from compounds formed by adrenal tum 
cells. This finding seems to warrant an inqui 
into the corticoid activity of suitably substitute 
16-oxygenated steroids and into the possible pré 
ence of such compounds in the normal adres 
cortex. 
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Dietary manganese and susceptibility to pneu- 
mococcal infection. Georce H. Hitcuines, Et- 
vrs A. Fatco (by invitation) and Marion B. 
SHERWOOD (by invitation). The Wellcome Re- 
search Laboratories, Tuckahoe, N. Y. The chief 
component of the dietary factor which increases 
the susceptibility of mice to pneumococcal infec- 
tion (Proc. Soc. Exper. Biol. & Med., 61: 54, 1946; 
Federation Proc. 6: 261, 1947) has been identified 
as manganese. By the use of a highly purified diet 
anda minimally infective dose of the pneumococcus 
(Type I SV1 strain) it can be shown that the sus- 
ceptibility of mice to infection steadily increases 
with increasing manganese content of the diet to 
levels as high as 0.6 mg. Mn/gm. of diet. The effect 
of manganese in some cases can be partially an- 
tagonized by a large excess of dietary cobalt. 
Similar tests with other types and strains of pneu- 
mococci and hemolytic streptococci have resulted 
in the discovery of several with which the same 
dietary effect on susceptibility is demonstrable. 

Effect of dietary manganese on the growth of 
white rats. Dorsey E. Hourxamp (by invitation) 
and Ropert M. Hix. Dept. of Biochemistry, Univ. 
of Colorado Medical Center, Colo. Several labora- 
tories have shown that manganese is an essential 
dietary factor for growth of young rats, but hitherto 
no uncomplicated dietary study has been made to 
determine the optimal manganese intake for this 
function. In the work reported here, 55 female 
rats, just before breeding, were divided into 7 
groups and put on identical manganese ‘free’ (6 
w/rat/day) but otherwise adequate basal diets 
with supplements of manganese in the respective 
groups added at the following average daily intakes 
per rat: none, 0.1 mg., 1.0 mg., 5.0 mg., 10.0 mg., 
mg. and 40 mg. These diets were maintained 
throughout gestation, lactation and the subsequent 
growth period of the young. Forty-eight litters 
were obtained of which 38 (194 young) were raised 
beyond 18 days of age. In the Mn ‘free’ group 5 
litters were born from the 8 females bred, and 3 
litters (16 rats) were raised to weaning age. The 
other 6 groups showed normal birth records with 
ho significant differences between them. Growth 
records of the young were started on the second 
and third days and were continued through the 
th day of life. Growth was better with increased 
Manganese supplements up to 5 mg/mother/day. 
This intake was optimal. Growth was progressively 
Poorer with the higher supplements of 10, 20 and 
{0 mg/mother/day. At the 40 mg. level growth was 
Similar to that on the Mn ‘free’ diet. The advan- 
tage of the optimal level of manganese intake over 
both higher and lower levels becomes more appar- 
tat the longer the diets are maintained. 

Quantitative paper chromatography of peni- 
tillins. I. Use of aqueous solution as developing 
gent. Irving R. Hooper, Davin L. Jounson, 
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AND Harotp D. Taytor (introduced by S. B. 
BinkKLEY). Research Division, Bristol Laboratories 
Inc., Syracuse, N. Y. The commonly known peni- 
cillins were separated in paper strip chromatog- 
raphy by development with a sodium citrate solu- 
tion. 2-Pentenylpenicillin and n-pentylpenicillin, 
moving fastest, were not separated. Benzylpeni- 
cillin and p-hydroxypenicillin, appearing together, 
were not completely separated from the 2-pentenyl- 
penicillin and n-pentylpenicillin. n-Heptylpeni- 
cillin moved slowest and was completely separated. 
Schleicher and Schuell 589 Biue Ribbon filter paper 
strips, {inch wide were spotted with 0.5 to 2.5 units 
of penicillin in 0.5 to 5 microliters of solution and 
then were developed by allowing 40% sodium ci- 
trate to flow over the strip in a humidified cham- 
ber. After development the strips were placed on 
Staphylococcus aureus inoculated trays which were 
incubated to demonstrate the position of the peni- 
cillins on the strip. The results were photographed. 
By this procedure benzylpenicillin in mixtures 
has been determined quantitatively without 
purification or concentration. The percentages of 
the penicillins present were determined from the 
maximum widths of the inhibition zones of two 
strips with different volumes of a penicillin solu- 
tion placed on one tray. A statistical analysis was 
made on the accuracy of the quantitative deter- 
mination of benzylpenicillin in a series of solu- 
tions prepared with known amounts of benzyl- 
penicillin, n-pentylpenicillin and n-heptylpeni- 
cillin. For benzylpenicillin content it was 
concluded that the observed average for two strips 
should be within 8.5% of the true value 95 times 
out of 100 and within 4.2% two times out of three. 

Cytochrome c reductase (TPN) from liver. 
B. L. Horecxer. Exptl. Biology and Medicine 
Institute, National Institutes of Health, Bethesda, 
Md. Haas, Horecker and Hogness (J. Biol. Chem. 
136 : 746, 1940) have isolated an enzyme from yeast 
which catalyzes the reduction of ferricytochrome 
c by reduced triphosphopyridine nucleotide 
(TPNH2). Cytochrome reductase (TPN) has now 
been purified from hog liver by extraction of ace- 
tone powder with NasHPOk,, digestion with tryp- 
sin, fractionation between 0.45 and 0.70 saturated 
(NH,4)2SOu, fractionation with alcohol at px 5.0, 
adsorption on Al(OH); C y gel, elution with 
Naz HPO,, adsorption on Cas(PO;)2 gel and elution 
with NazHPOs,. This procedure yields a pale yellow 
solution which is 170-fold purified compared to the 
acetone powder extract. The purified enzyme has 
a specific activity in the reduction of cytochrome 
c with excess TPNH: which is about one-sixth 
that of pure cytochrome reductase from yeast. In 
the acetone powder extracts the bulk of the activity 
is associated with insoluble particles from which 
it is liberated by the digestion with trypsin. The 
activity is found in the mitochondrial fraction 
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prepared from fresh rabbit liver by the method of 
Hogeboom, Schneider and Pallade (J. Biol. Chem. 
172: 619, 1948). The specific activity in these 
granules is identical with that of the liver acetone 
powder extracts. With purified preparations no 
reduction of ferricytochrome c occurs with re- 
duced diphosphopyridine nucleotide. 

Penicillin and amino acid assimilation in 
staphylococci. Rottin D. Horcuxiss. Rockefeller 
Institute for Medical Research, New York City. 
Penicillin is known to cause death of growing, but 
not of non-growing, bacteria. From the work of 
Gale it appears that those strains of staphylococci 
which are susceptible to penicillin are dependent 
upon pre-formed amino acids for growth. Gale has 
also shown that staphylococci grown in penicillin 
are subsequently unable to take up glutamic acid 
normally. It is difficult to know whether this ef- 
fect is a cause, or a result, of the primary bio- 
chemical damage to these growing cells. An effect 
upon washed cells could not be demonstrated. The 
author has reported (Federation Proc. 6 : 263, 1947) 
that washed, respiring staphylococci can take up 
amino acids and couple them into cell protein. In 
the presence of crystalline penicillin G (50 u/mg. 
of cells), however, the nitrogen compounds pro- 
duced are recovered largely or entirely in the sus- 
pending medium. This is true although the rates 
and extents of disappearance of amino groups have 
always been found to be identical in the presence 
and absence of penicillin, from a variety of simple 
and complex mixtures of pure amino acids. Similar 
small amounts of ammonia, esterified phosphate 
and other side products are produced in the two 
cases. Under appropriate conditions, simultaneous 
utilization of simple amino acids by washed staph- 
ylococci leads to the disappearance of uracil from 
the environment; this disappearance is markedly 
increased by low concentrations of penicillin. 
Other pyrimidines or purines are not materially 
affected. The uracil utilized cannot be recovered 
by hydrolyzing the bacteria. 

Purification, crystallization and properties of 
circulin, an antibiotic from the bacillus circulans 
group. Stacey F. Howe. Biochemisiry Section, 
V.D. Research Laboratory, U. S. Public Health 
Service, Staten Island, N. Y. Circulin is an anti- 
biotic of polypeptide nature and has been isolated 
in crystalline form from the culture fluid of Bacil- 
ius circulans. It is purified by acidifying the 
culture fluid to px 2.0, adding acetone to 30% fol- 
lowed by saturation with ammonium sulfate. The 
circulin transfers to the acetone layer. Part of the 
acetone is removed by distillation in vacuo. The 
circulin is precipitated from the acetone layer by 
shaking with chloroform. The circulin is dissolved 
in water and precipitated with ammonium sul- 
fate. The antibiotic is dissolved in 70% ethyl 
alcohol and crystallized at reduced temperature. 
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Circulin can be recrystallized from a number of 
solvents including 30% ethyl alcohol, methy] al- 
cohol, 70% isopropyl alcohol, 80% acetone and 
molar sodium acetate solution. The form of crystal 
obtained varies with the solvent. Circulin is very 
stable. Water solutions or dry preparations can be 
stored at room temperature without inactivation. 
Circulin has the following properties: M.P. 235 
C., a2 —93.3, isoelectric point in 0.02m citrate 
buffer is at pH 7.0 and absorption bands are at 2520, 
2580, and 2640 A. The elementary analysis and 
molecular weight of 1050 indicate a molecular for. 
mula of CuHssOuNo-SO,. Crystalline circulin is 
soluble in water (0.3%), 0.7m ammonium acetate 
solution (2.0%), ethylene glycol (5.0%), and 70% 
ethyl alcohol (1.5%) at 25 C. Although the anti- 
bacterial activity of circulin is low, 200,000 E. coli 
u/gm., the spectrum is very wide. Circulin is toxic 
to animals. 

Phosphate turnover of various nucleotides in 
respiring liver homogenates. J. P. Hume and 
Otov LinpBERG (introduced by H. A. Marri). 
Wenner-Gren’s Institute, Univ. of Stockholm, 
Sweden. To determine the phosphate turnover in 
the pyridine and flavin nucleotides, a respiring 
liver homogenate, with glutamate as substrate, 
was briefly incubated with P* orthophosphate. 
After deproteinization with trichloroacetic acid, 
the filtrate was saturated with ammonium sulfate 
and the liver acid-soluble nucleotides (flavin and 
pyridine nucleotides, adenylic acid, and small 
amounts of ATP) were extracted into phenol. The 
phenol-extracted material was transferred to water 
by adding excess ether. The water extracts were 
analyzed by paper chromatography against the 
following solvents: butanol-acetic acid, butand- 
phenol, pyridine, phenol, and 2,4,6-collidine. 
Radioactivity on the paper strips was measured 
directly under a Geiger counter. Location of the 
nucleotides was established by analysis of extracts 
from the paper. Excellent separations of the com- 
ponents were obtained with phenol and collidine. 
Radioactivity was found in a fraction correspond- 
ing to ATP, another radioactive fraction was 
associated with the position of flavin adenine di- 
nucleotide. No radioactivity was found with the 
adenylic acid, flavin mononucleotide, or cozymas 
fractions. On the assumption that only one of the 
two phosphorus atoms of flavin adenine dinucleo- 
tide can exchange phosphate, the specific activity 
of this phosphorus atom was of the same magnitude 
as that of the easily hydrolyzable P of ATP. This 
suggests that flavin adenine dinucleotide is 1™ 
timately associated with aerobic phosphorylatio.- 

Anaerobic phosphorylation due to a couple 
oxidation-reduction between a-ketoglutaric acid 
and a-iminoglutaric acid. F. Eoymunp Hunter, J. 
Washington Univ. Medical School, St. Lows 
Mo. When a-ketoglutarate is added to washed 
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particles from rat liver tissue in anaerobic experi- 
ments, essentially no dismutative reactions occur. 
If ammonium ions are added along with the a- 
ketoglutarate a rapid reaction takes place. With 
bicarbonate buffer evolution of carbon dioxide in- 
dicates the formation of acid groups. Since the reac- 
tion stops when approximately one molecule of 
carbon dioxide has been evolved per molecule of 
ammonium ion added, the ammonium ion must 
participate stoichiometrically rather than cata- 
lytically. If ammonia is in excess, the reaction 
stops when the a-ketoglutarate concentration has 
fallen to a very low level. These data suggest the 
almost exclusive occurrence of the reaction: 2 
a-ketoglutarate + NH; % succinate + CO. + 
glutamate. This dismutative reaction was observed 
by Krebs and Cohen (Biochem. J. 33: 1895, 1939), 
but they reported negative results for rat liver. 
When hexokinase and glucose are added there is 
considerable phosphorylation of glucose coupled 
with the oxidation-reduction. The inorganic phos- 
phate removal approaches one molecule per mole- 
cule of ammonium ion added, which would be 
equivalent to one per molecule of a-ketoglutarate 
oxidized to succinate in the proposed reaction. 
Interaction of 9-aminoacridines with proteins 
and nucleic acids. J. Locan Irvin and E.Lrnor 
Moore Irvin (by invitation). Department of 
Physiological Chemistry, Johns Hopkins Uni- 
versity, School of Medicine, Baltimore, Md. The 
proton-acceptor species of 2-methoxy-6-chloro-9- 
(1’-methy]-8’- diethylamino-octylamino) -acridine - 
(SN-12868) and of quinacrine combine reversibly 
with bovine plasma albumin and with the proteins 
of fraction III-1 of bovine plasma. This interaction 
can be evaluated spectrophotometrically with the 
equation: pH = pK; + log (Di — D) — log [(D — 
D:) + kj [p] (D — Ds)] in which pK; is the ap- 
parent ionization exponent for the group on the 
aromatic nucleus, k; is the equilibrium constant 
for the binding of the first acridine molecule to 
the protein, [p] is the molar concentration of un- 
bound protein at equilibrium, and D,, D2, Ds, and 
D are the optical densities, at a selected wave- 
length, when the acridine is completely in the form 
of the proton-donor species (D,), the free proton- 
acceptor species (D2), the protein-bound acceptor 
species (D3), and an intermediate equilibrium 
State (D). For SN-12868 versus bovine albumin in 
the presence of 1m NaCl to minimize uncertainties 
Tegarding ionic strength, log kj = 4.37 (pu 6.7 
to 8.3). Binding of this compound by the mixed 
Proteins of fraction III-1 is about one-half the 
strength of binding by albumin on the basis of 
total weight of this fraction, and the data suggest 
4 different type of binding. Strong interaction 
etween a cationic species of SN-12868 and sodium 
tibonucleate (yeast) or desoxyribonucleate 
sperm) has been observed spectrophotometrically 
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in buffered aqueous solutions from pu 6 to 8.6. 
At pu 6.4 and a concentration of the acridine of 
4 X 10-'m, the mid-point of the equilibrium is 
attained at a concentration of 0.011 gm. of sodium 
ribonucleate per 100 ml. 

Difference in electrophoretic behavior of sickle 
cell hemoglobin and normal human hemoglobin. 
Harvey A. Irano and Linus PAULING (introduced 
by Cari G. NreMANN). Gates and Crellin Labora- 
tories of Chemistry, California Institute of Tech- 
nology, Pasadena, Calif. The nature of the phenom- 
enon of sickling of erythrocytes in sickle cell 
anemia suggests that this disease involves a patho- 
logical state of the hemoglobin molecule. The elec- 
trophoretic behavior of hemoglobin from individ- 
uals with sickle cell anemia and from normal 
individuals has been studied with the Tiselius 
apparatus with the collaboration of Dr. S. J. 
Singer. Ferrohemoglobin and carbonmonoxyhemo- 
globin from sickle cell blood and from normal blood 
were studied in phosphate buffers of 0.1 ionic 
strength at pu values of 5.7, 7.0, and 8.0. A sig- 
nificant difference was found between the electro- 
phoretic mobilities of hemoglobin derived from 
sickle cell anemia blood and from normal blood in 


. both ferrohemoglobin and carbonmonoxyhemo- 


globin. The curves of mobility against pH are 
roughly parallel, the isoelectric point of normal 
hemoglobin being lower than that of sickle cell 
hemoglobin for each compound. At pH 7.0 sickle 
cell carbonmonoxyhemoglobin moves as a positive 
ion while normal carbonmonoxyhemoglobin moves 
as a negative ion. The most plausible explanation 
for the observed differences in mobitility is that 
there is a difference in the ionizable groups in the 
two hemoglobins. With use of the titration data of 
German and Wyman it is possible to calculate the 
approximate difference in net charge between the 
two hemoglobins. This calculation indicates that 
the sickle cell hemoglobin molecule in the px 
range studied has between 2 and 4 less net negative 
charges than the normal hemoglobin molecule. 
Mechanism of action of phosphoglucomutase. 
VENKATARAMAN JAGANNATHAN (by invitation) 
and JAMES Murray Luck. Dept. of Chemistry, 
Stanford Univ., Stanford, Calif. Phosphogluco- 
mutase was prepared from rabbit muscle by ex- 
traction, heating and fractionation with acetone 
and manganous sulfate. The purified enzyme re- 
quired Mg**, serum albumin, and sodium sulfite 
for maximum activity at pH 7.5. It contained non- 
dialysable phosphorus. When the enzyme acted 
on glucose-l-phosphate labelled with P*® the 
enzyme became radioactive while the specific 
activity of the ester-P decreased. The observed 
values for the subsequent radioactivity of enzyme 
and substrate corresponded with those calculated 
on the hypothesis that an exchange between en- 
zyme-P and substrate-P took place. The radioac- 
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tivity of the enzyme could not be removed by 
dialysis but after reaction with non-labelled glu- 
cose-1-phosphate the enzyme lost its radioactivity 
on dialysis. After inactivation by iodine the radio- 
activity of the enzyme was not removed by a 
similar treatment. An exchange between enzyme-P 
and substrate-P is postulated as an essential step 
in phosphoglucomutase action. 

Interaction between diisopropyl fluorophos- 
phate (DFP) and proteins of brain tissue. Ber- 
NARD J. JANDORF and Priscitta D. McNAMARA 
(by invitation). Biochemistry Section, Medical 
Division, Army Chemical Center, Md. Rabbit 
brain homogenates were incubated with 10~ to 
10° m DFP solutions. With these concentrations, 
the inhibition of brain cholinesterase progresses 
at a slow rate and requires more than 4 hours at 
38°C. to become maximal. When DFP containing 
15-20 me P*2/gm. was used, the initial rate of up- 
take of P* by the tissue was far higher than the 
rate of cholinesterase inactivation; near-maximal 


binding of P*? was attained at a time when more . 


than 50% of the cholinesterase activity was still 
unimpaired. A small but significant uptake of P* 
was obtained when a brain homogenate, previously 


treated with a 100-fold excess of unlabelled DFP - 


was incubated with labelled DFP. When radio- 
DFP was subjected to mild alkaline hydrolysis, 
the resulting mixture added to brain homogenates 
produced no inhibition of cholinesterase activity, 
and no binding of P® by protein. 

Mode of inhibition of chymotrypsin by DFP. 
II. Elimination of fluorine and introduction of 
isopropyl. EuGENE F. JENSEN, M-D. FELLOws 
Nuttine (by invitation), Roste Jane (by invita- 
tion) and A. K. Batis. Enzyme Research Division, 
Bureau of Agricultural and Industrial Chemistry, 
Agricultural Research Administration, U.S. Dept. 
of Agriculture, Albany, Calif. It has previously 
been shown by us that the esterase and proteinase 
activities of crystalline trypsin and chymotrypsin 
are inhibited by diisopropyl fluorophosphate 
(DFP). Since both activities were inhibited at the 
same rate and to the same extent, the activities 
were considered to be due to the same active groups 
of the enzymes. Only 1.7 moles of inhibitor per 
mole of enzyme (using 40,000 as the molecular 
weight) were needed for complete inhibition of 
chymotrypsin, whereas chymotrypsinogen was 
not affected by DFP. After complete inhibition 
the resulting inert protein was obtained in crys- 
talline form. After treatment of crystalline chymo- 
trypsin with DFP containing P*, analysis of the 
crystalline inert protein showed that the chymo- 
trypsin had accepted 1.6 moles of P per mole of 
enzyme. Hence all of the phosphorus of the DFP 
needed for complete inhibition was introduced 
into the enzyme. Zeisel analyses showed that the 
isopropyl moiety was also introduced, but only 2.8 
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equivalents per mole of crystalline chymotrypsin 
were found. Whether the difference between the 
amount of phosphorus and that of isopropyl] intro- 
duced is real or reflects analytical difficulties is 
not apparent. Fluorine was shown to be absent by 
spectrographic analysis. Most probably the in- 
hibition reaction is 2 DFP + XtH, —Xt(DP).+ 
2 HF where XtH: represents chymotrypsin con- 
taining two peculiar, active hydrogens. It is felt 
that a complete knowledge of the mode of DFP 
inhibition may lead to an understanding of the 
mode of action of certain enzymes. 

Lipids of the nervous system during in vitro 
degeneration. A. C. JoHNsoN (by invitation), 
A. R.McNass (by invitation) and R. J. Rossiter. 
Dept. of Biochemistry, Univ. of Western Ontario, 
London, Canada. The changes in the concentration 
of lipids during the in vitro degeneration of cat 
brain slices and sciatic nerve have been determined 
after incubation in bicarbonate buffer for periods 
of time from 1 to 14 days. In brain slices incubated 
for 14 days there was a great decrease in the concen- 
tration of total phospholipid with no change in 
the concentration of cerebroside or total choles- 
terol. Of the individual phospholipids, there was 
a decrease in the concentration of sphingomyelin 
and cephalin and no significant change in the con- 
centration of lecithin. In sciatic nerve incubated 
for 8 days there was a significant decrease in the 
concentration of cephalin and a decrease of border- 
line significance in the concentration of total 
phospholipid. There was no significant change in 
the concentration of cerebroside, free and total 
cholesterol, sphingomyelin or lecithin. Thus, in 
confirmation of the work of others, there is 4 
phospholipid-splitting mechanism, possibly en- 
zymatic in nature, in tissue of the nervous system. 
There are many differences between the degenera- 
tion of tissue from the nervous system in vitro 
and the in vivo degeneration of peripheral nerve 
(Rev. Canad. Biol. 1949 in press). 

Chromatographic separation of bile acids: I. 
Separation of mixtures of cholic and desoxycholic 
acids. ARTHUR F . JOHNSON (introduced by ARTHUR 
H. Smitru). Dept. of Surgery, College of Medicine, 
Wayne Univ., Detroit, Mich. The quantitative 
separation of milligram quantities of cholic and 
desoxycholic acids has been accomplished by 4 
chromatographic technique. Hydrated magnesium 
sulfate (Epsom Salts), in the 40-200 mesh particle 
size range, is employed as the adsorbent. The ad- 
sorbed bile acids decrease the intensity of the 
fluorescence of the magnesium sulfate making it 
possible to follow the progress of the chromato 
gram under ultra-violet light. Empirical section 
ing of the completed chromatogram is more C02- 
venient for routine determinations. Standard 
18-mm. diameter chromatographic tubes ar 
packed with dry adsorbent under suction to givé 
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a column 100 mm. in length. The acids are intro- 
duced in benzene solution and development carried 
out with an additional 100-200 ml. of benzene. 
After development the column is allowed to dry 
under suction and divided into four equal portions 
which are eluted with alcohol. Aliquots of the 
eluates and of the filtrate are analysed by colori- 
metric or fluorimetric methods. The cholic acid is 
found in the eluate from the top quarter of the 
column and the desoxycholic acid in the bottom 
quarter and in the filtrate. 

Inhibitory action of some antioxidants on rat 
kidney phosphatase. Carter D. JounstTon (in- 
troduced by Epwin P. Lava). Division of Pharma- 
cology, Food and Drug Administration, Federal 
Security Agency, Washington, D. C. The inhibition 
of alkaline rat kidney phosphatase by several 
compounds proposed as antioxidants in food has 
been studied in an exploratory manner. The 
enzyme system consisted of a crude kidney extract, 
glycerol phosphate substrate, barbital buffer 
(pH 9.4) and added Mg ions. Hydroquinone (HQ), 
nordihydroguaiaretic acid (NDGA), propy] gallate, 
and thiodipropionic acid inhibit this system 20- 
25% in concentrations of 0.001 to 0.005m. While 
0.005m HQ produces 30% inhibition aerobically, 
it shows no or very little effect when the experi- 
ment is carried out anaerobically in evacuated 
Thunberg tubes. Quinone, however, inhibits to 
the same extent under either condition, the degree 
of inhibition ranging from 80% at 0.005m to 20% at 
0.0002m. Quinhydrone lies in an intermediate posi- 
tion. The inhibitory action of HQ thus appears to 
result from its partial conversion to quinone in 
the alkaline buffer. Propyl gallate and NDGA 
show inhibition both in the presence and absence 
of oxygen. At 0.001m there was a greater inhibition 
aerobically than anaerobically, but still an appre- 
ciable effect in the absence of air (25-40% inhibi- 
tion). The extension of these studies to related 
compounds and under a variety of experimental 
conditions is in progress. 

Effects of metabolic inhibitors on membrane 
potentials. Norman R. JosepH, ERvin Kapian 
(by invitation) and C. I. Reep. Univ. of Illinois, 
Chicago Professional Colleges, Chicago, Ill. Deter- 
Minations of the membrane potential across the 
synovialis of the knee in dogs have been made with 
various electrolytes and nonelectrolytes. With 
numerous ions the potentials agree with theoretical 
values calculated from ionic mobilities. With meta- 
bolic inhibitors or activators, however, the poten- 
tials are of a greater order of magnitude, and appear 
at lower concentrations. Inhibitors or activators 
have been classed under five groups: /) cytochrome 
inhibitors, 2) heavy metals and other sulphydryl 
inhibitors, 3) thiols, 4) inhibitors or activators of 
succinic dehydrogenase, and &) electron acceptors, 
ie., iodine or HzOe. In general inhibitors produce 
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positive and activators negative potentials. Sul- 
phide yields approximately 400 millivolts, about 
twice the effect given by cyanide. From the effects 
of the reagents on the respiratory enzymes, a 
theoretical explanation of the sign and magnitude 
of the potentials can be advanced. Hydrogen trans- 
fer systems terminate metabolically at one or an- 
other of the cytochromes, which are electron ac- 
ceptors. The electrons are carried to oxygen via 
cytochrome oxidase, the component having the 
highest standard redox potential. The mean 
difference of potential between this component and 
the original electron acceptor depends on the po- 
tential at which electrons are transferred from 
hydrogen transport systems. The potential dif- 
ference depends on facilitation or blocking of 
hydrogen or electron pathways. Asymmetrical in- 
crease of the source potential (blocking electrons 
at cytochrome b) or decrease of the terminal po- 
tential (sulphide, cyanide) result in high positive 
potentials. Decreasing source or increasing terminal 
potentials produce negative potentials. Experi- 
ments on the gastrocnemius of the rat are in essen- 
tial agreement. 

Acetate oxidation by a washed rabbit kidney 
cortex preparation. GrorGE Ka.nitskxy. Dept. of 
Biochemistry, State Univ. of Iowa, Iowa City, Ia. 
A rabbit kidney cortex, homogenized and washed 
in several volumes of NaCl-KCl solution and 
finally suspended in one volume of NaCl-KCl 
solution, oxidizes acetate practically completely. 
Acetate is utilized, oxygen is taken up, and carbon 
dioxide is evolved, according to the following equa- 
tion: CH;COOH + 20. — 2CO2 + 2H:0. The ac- 
tivity of the tissue suspension is proportional to 
the concentration up to 0.9 ml. of the suspension. 
Veronal, borate and glycine buffers do not inhibit 
acetate oxidation by this preparation. The pH 
optimum is in the alkaline range, with the peak at 
approximately pu 8.6. This preparation actively 
oxidizes acetate, lactate, caproate and succinate. 
Citrate is oxidized at a slightly lower rate. Pyru- 
vate, glucose and glutamate are not appreciably 
oxidized. Mg** and inorganic phosphate increase 
the rate of oxidation of acetate. Mn** cannot re- 
place Mg*t. Kidney cortex was found to be the 
best source of this acetate oxidation system. Under 
the same conditions, liver oxidized acetate only 
slightly. Brain, spleen, lung, heart muscle and 
skeletal muscle exhibited little or no activity on 
acetate. Fluoroacetate and malonate at 0.005m 
concentrations almost completely inhibit acetate 
utilization, oxygen uptake and carbon dioxide 
evolution. 

Acetyl precursor in aromatic amine acetylation 
in pigeon liver extracts. NarHan O. Kapnan and 
Morris Soopak (introduced by Fritz Lipmann). 
Biochemical Research Laboratory, Massachusetts 
General Hospital and Dept. of Biological Chem- 
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istry, Harvard Medical School, Boston, Mass. The 
product of the reaction between ATP and acetate 
in extracts of E. coli which appears to be an acetyl 
precursor in pyruvate synthesis (Kaplan and 
Lipmann) was tested for activity in the enzymatic 
acetylation of sulfanilamide. A partially purified 
fraction was found to promote acetylation under 
conditions in which monoacetyl phosphate and 
diacetyl phosphate were ineffective. Coenzyme A 
is necessary for the acetylation with this com- 
pound. Compared with ATP plus acetate the yields 
of acetylated amine were 50 to 90% at 25°; at 37° 
the yield was 25% only, presumably due to the 
much faster rate of destruction. The reactivity as 
acetyl precursor in pigeon liver extract is apparent 
but less pronounced than in coli extract. This may 
in part be due toa greater stability of the compound 
in the latter. Present results suggest however that 
ordinarily no free acetyl precursor may spill into 
solution. This is indicated furthermore by experi- 
ments on the differential competition for the acetyl 
donor between the acetyl-trap hydroxylamine and 
aromatic amines of varied acetyl-affinity. The 
nature of the primary acetyl donor in pigeon liver 
and in E. coli extracts will be discussed. 

Influence of pteroylglutamic acid on glycine and 
on porphyrin metabolism. Cecit1a K. Kerru (by 
invitation) and JoHN R. Torrer. Dept. of Biochem- 
istry, School of Medicine, Univ. of Arkansas, Little 
Rock, Ark. The effect of pteroylglutamic acid 
(PGA) on growth and on fecal porphyrin produc- 
tion of weanling albino rats receiving standard 
purified rations or similar rations with 3 per cent 
sodium benzoate was investigated. The addition 
of 0.5 mg. of PGA/100 gm. of purified diet did not 
influence the growth rate of the animals but ele- 
vated the average daily fecal porphyrin excretion 
from 42 wg. for the control group (12 animals, 28 
days) to 50 ug. (12 animals, 28 days) in one experi- 
ment and in a second experiment from 68 yg. (8 
animals, 24 days) to 94 wg. (8 animals, 24 days). 
The inclusion of 3% sodium benzoate in the highly 
purified diets reduced the weekly gain in weight 
from an average of 21 gm/animal to 5.6 gm/animal. 
The addition of 0.5 mg. of PGA/100 gm. of the 
benzoate-containing diet resulted in an increase 
in growth rate to 15.5 gm/week/animal. The average 
daily fecal porphyrin excretion by these two groups 
were respectively 27 wg. (13 animals) and 37 yg. (12 
animals) per rat over a 28-day period. The addition 
of 2% glycine to the benzoate-containing diet 
prevented the reduction in growth rate and in 
porphyrin production brought about by the ben- 
zoate. 

Effect of dietary pteroylglutamic acid on liver 
D-amino acid oxidase of young rats. BARBARA 
KeE..ey (introduced by Paut L. Day). Dept. of 
Biochemistry, School of Medicine, Univ. of Ar- 
kansas, Little Rock, Ark. Weanling male albino 
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rats were given a standard purified diet, with and 
without pteroylglutamic acid (PGA), for several 
weeks. The oxygen consumption of the liver 
homogenates from such animals was measured by 
the Warburg technic using pt-alanine as the sub- 
strate. The inclusion of 5 mg. of PGA per kilo of 
diet resulted in a decreased enzyme activity. The 
average oxygen uptakes (ul/gm. wet weight of 
tissue) for 4 groups of control animals receiving 
the basal diet and for 4 groups receiving the basal 
diet with added PGA were respectively: at the 
end of one hour, 136 and 111; at the end of 2 hours, 
262 and 213; and at the end of 3 hours, 705 and 525. 
The addition of an excess of coenzyme (FAD) to 
the reaction flasks resulted in an increase in the 
oxygen uptake of both groups. The amount of 
coenzyme present appears to be a limiting factor 
in this reaction. Data on the activity of other 
flavin-containing enzyme systems will also be pre- 
sented. 

Demonstration of specificity of a simplified 
method for the determination of total cholesterol. 
Forrest E. KeEnpDALL, L1iESE LEwis ABELL (by in- 
vitation), Berry B. Levy (by invitation), J. Mur- 
RAY STEELE (by invitation) and Bernarp B. 
BropiE. Dept. of Medicine, College of Physicians 
and Surgeons, Columbia Univ., Depts. of Medicine 
and Biochemistry, New York Univ. College of 
Medicine, and New York Univ. and Columbia Re- 
search Services, Goldwater Memorial Hospital, New 
York City. Although it has been recognized that 
neither digitonin precipitation nor color develop- 
ment with the Lieberman-Burchard reagent is spe- 
cific for cholesterol, one or both of these reactions 
form the basis of all methods for cholesterol de- 
termination. Studies on cholesterol metabolism and 
its relationship to arteriosclerosis made it impera- 
tive to know the identity of the substances being 
measured by these reactions. A simple method 
which avoids digitonin precipitation has been de- 
vised for cholesterol. Serum is treated with alco- 
holic KOH to saponify cholesterol esters. After 
dilution with water the cholesterol is extracted into 
petroleum ether. The cholesterol content of an ali- 
quot of the petroleum ether phase is determined by 
the Lieberman-Burchard reaction. Accuracy of the 
method was checked by recovery experiments. 
Specificity was assayed by application of Craig’s 
countercurrent distribution technique to the mate- 
rial extracted into the petroleum ether. At least 
98% of the material which gave color with the 
Lieberman-Burchard reagent was cholesterol. This 
degree of specificity pertained to sera of abnormal 
as well as of normal cholesterol levels. The neW 
procedure gave results on 100 sera that agreed with 
the values obtained with the Schoenheimer-SperTy 
method. Indirectly this demonstrates also the 
specificity of the latter procedure. 
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Oxidation of higher fatty acids by isolated rat 
liver mitochondria. EuceNE P. KENNEpy (by in- 
vitation) and ALBert L. LEHNINGER. Depts. of 
Biochemistry and Surgery, Univ. of Chicago, Chi- 
cago, Ill. It has been difficult to study the enzy- 
matic oxidation of the higher, physiologically oc- 
curring fatty acids by preparations of mitochondria 
from rat liver due to their extreme insolubility and 
the fact that the fatty acids are themselves potent 
inhibitors of the oxidase system. By standardizing 
techniques of preparing substrate solutions it has 
been found possible to study the oxidation of the 
normal saturated acids from Cs to Cis. With in- 
crease in length of the carbon chain the tendency 
to form acetoacetate diminishes greatly while the 
tendency for complete oxidation to COz increases, 
as indicated by measurements of R. Q., and aceto- 
acetate formed. Purified normal saturated fatty 
acids (Cys, Cis, Cis, Civ) and oleic acid are oxidized 
essentially completely to COz at high rates as 
judged by R. Q. measurements. The oxidation of 
oleic acid has the same cofactor requirements as 
octanoic acid. Linoleic, linolenic, and vaccenic 
acids are also oxidized at high rates by the mito- 
chondria. a-Monopalmitin and the more soluble 
phosphatidic acid prepared therefrom are readily 
oxidized. It appears probable that oxidation of 
esterified forms of higher fatty acids is preceded 
by enzymatic hydrolysis. 

Analysis of protein hydrolysates by group sep- 
aration and paper chromatography of isotopically 
labelled derivatives. ALBERT S. Keston (by in- 
Vitation), StpNEY UpENFRIEND (by invitation) 
and Mitton Levy. Dept. of Chemistry, New York 
Univ. College of Medicine, New York City. The 
formation of p-iodopheny] sulfonyl (pipsyl) deriva- 
tives of amino acids can be carried out quantita- 
tively (Keston, Udenfriend and Cannan, J. Am. 
Chem. Soc. 68: 1390, 1946). The derivatives are 
separable by paper chromatography (Keston et al. 
J. Am. Chem. Soc., 69: 315, 1947). The analytical 
reagent is labelled with I-131. An indicator reagent 
labelled with S-35 is used to prepare known pure 
8-35 pipsyl amino acids. When these are added in 
known quantities to the I-131 labelled unknowns 
the estimation of the unknown becomes independ- 
ent of complete resolution and depends only on the 
8-35/1-131 ratio in any pure fraction. The possibil- 
ity of errors in identification and of overlapping 
chromatographic bands is greatly reduced by pre- 
liminary separation of the pipsy] derivatives into 
groups. This may be accomplished by simple 
counter current techniques. The most hydrophilic 
Pipsyl derivatives (those of aspartic and glutamic 
acids, hydroxyproline, serine and threonine) con- 
stitute group I and are obtained from the aqueous 
end of a CHCl- 0.2N HCl extraction system. 
Group II which consists of glycine and alanine ap- 
Pear predominately in the organic end of a sym. 
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dichloroethane-0.2 N HCl system. For maximum 
separation chromatographic development on paper 
is best done with butanol-isopropanol mixtures for 
glutamic and aspartic acids (Group Ia), with bu- 
tanol for hydroxyproline, serine and threonine 
(Group Ib) and with amyl alcohol for glycine and 
alanine. In each case the solvent is saturated with 
aqueous N NH; solution before use. The bands on 
the paper are located by radioautography and sep- 
arated into strips. Constant ratios of counts with 
and without a filter in successive strips indicates 
purity. The corresponding S-35/I-131 values are 
used in the calculations. Several proteins have been 
analysed by the technique. 
Immunochemical studies of factors modifying 
interaction of egg albumin and rabbit anti-egg 
albumin. Wa.rer J. KLEINscHMIpT (by invitation) 
and Pau. D. Boyer. Division of Biochemistry, 
Univ. of Minnesota, St. Paul, Minn. The effect of 
ionic strength and of pH on inhibition of the EA- 
antiEA reaction and on dissolution of preformed 
EA-antiEA precipitates has been investigated by 
quantitative immunochemical procedures. Inhibi- 
tion of precipitate formation increases with con- 
centration of NaCl up to 1m but decreases with 
higher concentrations. With KBr the inhibition 
increases with concentration up to 3m. KBr pro- 
duces slight and NaCl no dissolution of preformed 
precipitates. Definite limits of pH have been 
established for the EA-antiEA reaction ; complete 
precipitation occurs between pH 6.25 and 8.45. 
Inhibition of precipitate formation is practically 
complete at pH 4.2 and 9.5, and disappearance of 
preformed precipitate occurs in buffer solutions of 
pu beyond the optimal range. Knowledge of the 
amino acid composition of egg albumin and y-glob- 
ulin allows approximation of the changes of reac- 
tive groups with px. Such calculations indicate 
that aspartic acid, glutamic acid and lysine play a 
prominent role in antigen-antibody reactions, while 
histidine is relatively unimportant. Preliminary ex- 
periments have been made on the effect of soluble 
amino acid derivatives, in particular acetyltyro- 
sine, on the EA-antiEFA interaction with the view of 
further defining the importance of various protein 
groups in antigen-antibody reactions. Sodium ace- 
tyltyrosinate at neutral pH shows a marked inhibi- 
tion at 0.15M and nearly complete inhibition at 0.5m 
concentration. Approximately 50% dissolution of 
preformed precipitate is effected by 0.875m. These 
effects are much greater than those due to ionic 
strength alone and may be related to the impor- 
tance of tyrosyl residues in the interaction. 
Penicillin-cytochrome complexes. I. M. Ktorz 
and W. W. WEBER (by invitation). Dept. of Chem- 
istry, Northwestern Univ., Evanston, Ill. Spectro- 
photometric investigations have been made which 
give direct evidence of complex formation between 
cytochrome c and penicillins G, K and X, respec- 
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tively. In the presence of any one of these antibi- 
otics at a concentration of 2 X 10-* molar, in a phos- 
phate buffer at pH 7.0, the spectrum of the heme 
protein (7 X 10-* molar) in the ferri state, develops 
2 horns at 520 and 550 my, on top of the character- 
istic broad absorption with a peak at 530 my. The 
sample of cytochrome which gave the most striking 
results was assayed by the method of Rosenthal 
and Drabkin (J. Biol. Chem. 149: 487, 1937) and 
found to be 97% pure. Experiments with another 
sample assaying 54% cytochrome c gave much less 
pronounced effects. It seems unlikely, therefore, 
that the observed effects are due to spectral changes 
in hemin impurities. All of the penicillins were 
crystalline samples obtained from the Antibiotics 
Study Section of the National Institute of Health. 
Of the penicillins examined, K was the most effec- 
tive in producing the spectrophotometric change, 
and hence presumably the most strongly bound in 
this complex. As in other anion-protein complexes, 
penicillin can be displaced from its cytochrome 
complex by the addition of a competing anion such 
as sodium dodecyl sulfate (2 X 107% molar). This 
displacement by another anion indicates the im- 
portance of electrostatic attraction in the formation 
of the complex with the antibiotic. 

Effect of arsenic on the metabolism of selenium. 
Harian L. Kuve (by invitation), Donatp F. 
PETERSEN (by invitation) and Arvin L. Moxon. 
Chemistry Dept., South Dakota Agricultural Ex- 
periment Station, Brookings, S. D. The alleviation 
of selenium poisoning by arsenic was first reported 
from this laboratory in 1938. Since then, the study 
has been extended to various laboratory and farm 
animals and the use of arsenic remains the only 
practical way of counteracting selenium poisoning. 
Relatively little is known about the mode of action 
of this selenium-arsenic antagonism although it has 
been suggested that the selenium might be bound 
by the arsenic in a nontoxic form in the tissues. 
Three groups of rats were kept in metabolism cages 
and given controlled dosages per os for 2 ten-day 
periods. One group received 1 mg/kg. of arsenic 
(arsenite) daily, the second group received 1.4 
mg/kg. selenium (selenite) daily and the third 
group received 1 mg/kg. arsenic plus 1.4 mg/kg. 
selenium daily. Urine and feces samples for each 
period were analyzed and at the end of the 20-day 
period the rats were sacrificed and various tissues 
analyzed. The results show that arsenic had little 
effect on the absorption, excretion or tissue deposi- 
tion of selenium. The conclusion concerning tissue 
content is also supported by other data from this 
laboratory. Metabolism studies indicate that the 
lungs may be an important pathway of elimination. 

Enzymes of liver oxidizing tryptophan to a 
kynurenine-like compound. W. E. Knox, Katu- 
LEEN Mero (by invitation), W. I. Grossman (by 
invitation), and V. H. AveRBAcH (by invitation). 
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Rheumatic Fever Research Institute, Northwestern 
Medical School, Chicago, Ill. The metabolic con- 
conversion of tryptophan to kynurenine and ul- 
mately to nicotinic acid is evidence for the exist- 
ence of a new system of enzymes which act on 
tryptophan. Such a system has been obtained, from 
liver only, of several animal species. The soluble 
enzyme preparation carries out the aerobic oxida- 
tion of l-tryptophan in the a-position of the indole 
ring ; d-tryptophan is not oxidized. The product of 
the reaction is a compound similar to kynurenine, 
but has not yet been completely identified. The 
properties of the enzymes and the nature of the 
transformations do not agree with those reported 
by Kotake et al. for the reactions forming kynuren- 
ine. The reaction occurs in air, and the rate is 
doubled by addition of methylene blue. The prod- 
uct is a diazotizable amine with a free a-amino 
group. Analyses show the reaction to be: 1 1-trypto- 
phan + 20 — 1 amine. No CO, is produced. The 
conversion of tryptophan to kynurenine requires 
the further removal of one atom of carbon. One 
atom is found as formic acid upon hydrolysis of the 
reaction product. Simple fractionation does not 
separate the preparation into different enzymes. 
On dialysis the need for two co-factors becomes ap- 
parent. These have been identified as Mg** and 
adenylic acid. 

Metabolism of testosterone and androstanediol- 
3a, 17a by liver and kidney homogenates. CHARLES 
D. Kocuak1an, N. Parente (by invitation) and 
H. V. AposHian (by invitation). Dept. of Physi- 
ology and Vital Economics, School of Medicine and 
Dentistry, Univ. of Rochester, Rochester, N. Y. In 
previous reports it was shown that testosterone is 
metabolized by rabbit liver slices (J. Biol. Chem. 
170: 23, 1947), and homogenate (Federation Proc. 
7 (1):42, 1948) to A‘-androstenedione-3, 17, cis- 
testosterone and traces of unidentified compounds. 
Also that rabbit kidney homogenate (Federation 
Proc.7 (1): 42, 1948) converts testosterone in part 
to A‘-androstenedione-3,17. The homogenates of 
guinea pig liver and kidney also convert testoster- 
one to A‘-androstenedione-3,17 but in smaller 
yields than rabbit tissues. Furthermore, other as 
yet unidentified ketosteroids are formed in small 
amounts. These same homogenates convert al- 
drostanediol-3a, 17a to one or more ketosteroids. 
The metabolites, however, account for less than 5% 
of the original steroid of which approximately 90% 
was recovered as crystalline material. 

Micro molecular distillation of fatty acids. Al- 
FRED E. Koesuer and Erste Hi (by invitation). 
Santa Barbara Cottage Hospital and The Sansum 
Clinic Research Foundation, Santa Barbara, Calif. 
Distillation of the neutral fat fatty acids of the 
blood from a film at .003 micron Hg. for 30 minutes 
indicates that some of the fatty acids distill readily 
at 25°. As the temperature is increased more fatty 
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acids are distilled but at about 60° the curve flat- 
tens markedly with only about 75 per cent dis- 
tilled. This was at first believed to be due to the 
presence of higher homologues with low boiling 
points but it was later found that some pure fatty 
acids undergo changes at the higher temperature 
that retards their distillation. In general the fatty 
acids from caprylic to linoleic distill in proportion 
to their molecular weights at 30°. The following per- 
centages were found: caprylic 100, capric 75, my- 
ristic 60, palmitic 32, oleic 20, linoleic 12, and 
stearic 4. At higher temperatures (40° to 100°) this 
relationship no longer holds. Palmitic and stearic 
acid have conventional types of distillation curves 
but myristic, lauric, oleic, and linoleic acids do not. 
In fact, myristic and oleic acids at certain higher 
temperatures may distill less completely than at 
lower levels. This phenomena is probably explained 
on the basis of polymorphism. This may occur in 
the solid phase below the melting point as in the 
case of myristic acid or in the acids that are liquid 
throughout the temperature range as in oleic and 
linoleic acid. 

Adaptive enzymatic conversion of l-malate to 
lactate and CO.. Seymour Korkes (by invita- 
tion), ALICE DEL CAMPILLO (by invitation), and 
Severo Ocnoa. Dept. of Pharmacology, New York 
Univ. College of Medicine, New York City. As pre- 
viously reported (Korkes and Ochoa, J. Biol. Chem. 
176: 463, 1948) Lactobacillus arabinosus can be 
adapted to convert malate to lactate and CO:. The 
isolated enzyme system requires Mn** and cataly- 
tic amounts of diphosphopyridine nucleotide 
(DPN). The reaction appears to be the combined 
result of the two reactions (1) l-malate + DPNox = 
pyruvate + CO: + DPNrea and (2) pyruvate + 
DPNrea & lactate*++ DPNox. The second reaction 
is catalyzed by lactic dehydrogenase while the first 
is catalyzed by an enzyme which, except for its 
DPN -specificity, is identical to the one previously 
isolated from pigeon liver (Ochoa et al., J. Biol. 
Chem. 174: 979, 1948). A study of extracts of ace- 
otone powders from either unadapted or malate- 
adapted cells shows that: 1) Approximately equal 
amounts of lactic dehydrogenase are present in 
either case ; 2) no ‘malate’ activity can be extracted 
from unadapted cells while very high activity is 
obtained from adapted ones; 3) simultaneously 
with the appearance of activity toward malate the 
extracts become able to catalyze the decarboxyla- 
tion of oxaloacetate to pyruvate and CO:; a weak 
fumarase activity also appears. Adaptation to 
Malate can be obtained in a short time with suspen- 
sions of resting cells in Warburg vessels if glucose 
and small amounts of growth medium are also pres- 
ent. Both a supply of glycolytic energy and of 
amino acids are essential for the adaptation. The 
solation, partial purification, and properties of the 
enzyme system will be described. 


AMERICAN SOCIETY OF BIOLOGICAL CHEMISTS 


215 


Inorganic pyrophosphate in the enzymatic syn- 
thesis of DPN. ArtHur KornBerc (introduced by 
W. H. SEBReELL, Jr.). Experimental Biology and 
Medicine Institute, National Institutes of Health, 
Bethesda, Md. The purification of an enzyme which 
catalyzes the reaction: nicotinamide mononucleo- 
tide (NMN) + adenosine triphosphate (ATP) = 
diphosphophyridine nucleotide (DPN) + inor- 
ganic pyrophosphate (P-P), has been reported re- 
cently (J. Biol. Chem. 176: 1475, 1948). An au- 
tolyzate of dried brewer’s yeast was fractionated 
twice with ammonium sulfate and precipitated at 
pH 4.80. The resulting preparation was free of phos- 
phatase activities and was about 1000 times more 
active per milligram of protein than the original 
extract. With 50 micrograms of the purified prepa- 
ration in 1 ce of incubation mixture, equilibrium 
was reached in 30 minutes at 38° from either direc- 
tion starting with approximately 2 micromoles each 
of NMN and ATP or of DPN and P-P. The equilib- 
(DPN) (P-P) 
(NMN) (ATP) 
0.4. These findings indicate a mechanism for the 
synthesis of DPN and for the origin and function 
of inorganic pyrophosphate. Current studies with 
partially purified preparations from brewer’s yeast 
suggest that the synthesis of triphosphopyridine 
nucleotide involves a direct phosphorylation of 
DPN by ATP. 

Fate of the infecting virus particle. Luoyp M. 
Kozuorr (by invitation) and Frank W. Putnam. 
Dept. of Biochemistry, Univ. of Chicago, Chicago, 
Iil. The origin of virus phosphorus and the fate 
of the infecting virus particle have been investi- 
gated using P* to label various components of the 
E. coli-Ts bacteriophage system. Previous study in 
synthetic lactate medium revealed that the me- 
dium itself is the ultimate source of 70% of the 
virus P (Putnam and Kozloff, Science 108: 386, 
1948). Extension of these experiments to nutrient 
broth has yielded substantially similar results. In 
experiments on the fate of the infecting virus parti- 
cle Ts bacteriophage was labeled by growth on E£. 
coli in broth containing P®? (2-3 ue/ml.). Bacteria 
in isotope free broth were infected with the purified 
radioactive virus (60,000 cts/min.) under condi- 
tions producing a single generation of virus. The 
phage was purified by concentration in the super- 
centrifuge followed by differential centrifugation. 
Prior to infection the radioactivity of the labeled 
phage was 98% sedimentable at 20,000 g. Upon in- 
fection 60% of the counts were absorbed by the 
host bacterium. After lysis 60% of the radioactivity 
was non-sedimentable in the supercentrifuge 
(50,000 g). The low radioactivity of the progeny 
could be accounted for as unabsorbed labeled phage 
used for infection. Disruption of the labeled infect- 
ing virus particle is shown by the fact that the 
cts/min/phage of the supercentrifuge effluent was 


rium constant, K = isapproximately 
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60 to 400 times that of the progeny. The data in- 
dicate that the integrity of the infecting virus par- 
ticle is destroyed in the course of reproduction. 

Pteridines and xanthine oxidase activity. Ep- 
win G. Kress (by invitation) and Eart R. Nor- 
ris. Dept. of Biochemistry, Univ. of Washington, 
Seattle, Wash. An enzyme preparation active in the 
oxidation of either xanthopterin or xanthine was 
obtained from whey. Spectrophotometric methods 
as described by Kalckar were used in studying 
these oxidations. The ‘natural’ substrate for the 
enzyme appeared to be xanthine, which was con- 
verted to uric acid at a rate about 25X greater than 
found in the conversion of xanthopterin to leucop- 
terin. Xanthopterin was found to be an effective 
inhibitor of xanthine oxidation, the inhibition be- 
ing of the competitive type. The dissociation con- 
stant of xanthine with the enzyme was estimated 
to be 7 X 10-*, while that of xanthopterin with the 
enzyme was around 2 X 10-*. Pteridines with a 
substitution in the 7-position, such as xanthop- 
terin-7-carboxylic acid, inhibited xanthopterin oxi- 
dation as well as xanthine oxidation. These findings 
may be of significance in explaining some of the 
observations of Norris and Majnarich on the effects 
of pteridines in bone marrow cultures or in rats 
made anemic on a diet containing sulfathiazole. 
Xanthopterin in low concentrations or dosages was 
found to stimulate hematopoiesis, but was inhib- 
ited in this action by 7-substituted pteridines. In 
higher concentrations xanthopterin inhibited blood 
cell formation. This latter effect might be attrib- 
uted to its possible role as a structural antagonist 
in purine reactions such as the oxidation reaction 
discussed here. 

Effect of diet composition on rehabilitation fol- 
lowing starvation in albino rats. W. A. KREHL and 
W. P. McNutty, Jr. (by invitation). Yale Nutri- 
tion Laboratory, Dept. of Physiological Chemistry, 
Yale Univ., New Haven, Conn. Experiments con- 
ducted with growing and adult albino rats to de- 
termine the effect of diet composition on their 
ability to rehabilitate following 30% loss of body 
weight as a result of complete starvation led to the 
following observations: 1) The efficiency of rats in 
regaining their original weight bore little or no sig- 
nificant relationship to the re-fed diets, the com- 
position of which varied in protein content from 10 
to 60% and in isocaloric substitution of carbohy- 
drate with fat. 2) Two of three groups of weanling 
rats held at constant weight for 5 weeks by chronic 
inanition were re-fed, respectively, on an optimum 
artificial ration and on an identical diet, except for 
the isocaloric substitution of fat for carbohydrate. 
No significant difference in the rate of gain on the 
two diets was observed. The third group, placed on 
a self-selection regimen (after Richter, exhibited a 
distinctly inferior growth rate; in fact, half the 
animals failed to select a diet which was satisfactory 
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for growth by any criterion. A control group of 
weanling rats placed on self-selection from the start 
either grew poorly or failed to grow at all. 3) Adult 
rats placed on dietary self-selection after starva- 
tion fell into two groups, a) those that regained at 
a reduced rate and b) those completely unable to 
gain. 4) Adult rats starved a second time after re- 
covery either on a prepared diet or on self-selection 
made a more rapid recovery on this second trial. 
Furthermore, 100% of the animals placed on the 
self-selection regimen the second time rehabili- 
tated successfully. 

Some properties of Chymotrypsinogen B and 
Chymotrypsin B. Virainta Kusack! (by invita- 
tion), KENNETH D. Brown (by invitation), and 
M. Lasxowsk!. Dept. of Biochemistry, Marquette 
Univ. School of Medicine, Milwaukee, Wis. Chymo- 
trypsinogen B and Chymotrypsin B were prepared 
according to previously described methods (J. 
Biol. Chem. 170: 227, 1947; 173: 99, 1948). For the 
purpose of comparison Chymotrypsinogen alpha 
and Chymotrypsin alpha were prepared according 
to Kunitz and Northrop (J. Gen. Physiol. 18: 433, 
1934-35). Each protein has been recrystallized a 
minimum of 4 times. Electrophoresis was carried 
out in a standard 15 ml. cell using a 1% solution of 
protein in 0.1 » buffers at 3°C. Each of the 4 pro- 
teins showed a single component, indicating purity 
of the protein. A 1:1 mixture of Chymotrypsinogen 
B and Chymotrypsinogen alpha showed two widely 
separated components in approximately equal 
amounts. The non-identity of proteins of the B type 
with proteins of the alpha type was further proved 
by pH mobility curves. The zero mobility point for 
Chymotrypsin B was found at px 4.7, for Chymo- 
trypsinogen B at px 5.2, for Chymotrypsin alpha 
at pH 8.3, and for ChymotrypSinogen alpha at pH 
9.1. Solubility studies using Chymotrypsinogen B 
were conducted according to Kunitz (J. Gen. 
Physiol. 13: 788, 1930). Before the experiment, the 
material was equilibrated 5 times with the solvent 
(0.1m acetate, pH 5.0, 0.27 saturation with ammo- 
nium sulfate). The slight deviation from the the- 
oretical curve for one component might have been 
due to the experimental conditions, or the presence 
of a small amount of contaminant. 

Bixin and the rate of autoxidation of methyl 
linoleate. H.O. KunKEL and WALTER L. NELSON 
(introduced by James B. SumNER). Dept. of Bio- 
chemistry and Nutrition, Cornell Univ., Ithaca, 
N.Y. The rate of oxidation of methy! linoleate dis- 
solved in triacetin in an oxygen atmosphere was 
measured in the Warburg manometric apparatus 
at 25°C. The addition of 130 y or less of bixin t0 
50 mg. of linoleate in 2 ml. of solution decreases 
this rate of oxidation of the linoleate, while at the 
same time the bixin is rapidly decolorized. The de- 
struction of bixin proceeds as an apparent first 
order reaction with respect to oxygen uptake 4 
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contrasted to a first order reaction with respect to 
time. When a larger amount of bixin (325 7 to 50 
mg. of linoleate) is added the rate of oxidation is 
considerably increased, while the bixin is destroyed 
at the same rate as in the first case. In the presence 
of light from a mercury lamp, bixin at all concentra- 
tions used has been found to produce a more rapid 
oxidation of the linoleate. This is true even when 
a-tocopherol has been added to the system at the 
start. In the presence of a-tocopherol, the bixin is 
not appreciably destroyed until the end of the in- 
duction period, after which its destruction is as 
rapid as in the experiments first described. Pre- 
liminary experiments indicate that carotene acts 
ina manner similar to that of bixin. Data have also 
been obtained to show that bixin will enhance the 
antioxidant action of a-tocopherol. 

Certain organic anions and amide and peptide 
linkages. GRaNvi C. Kyker and Sanrorp L. 
STEELMAN (by invitation). Dept. of Biological 
Chemistry and Nutrition, School of Medicine, 
Univ. of North Carolina, Chapel Hill, N.C. The 
rates of hydrolysis at 65°C. of the amide and pep- 
tide linkages of certain proteins (egg albumin, se- 
rum albumin, gelatin and hemoglobin) by hydro- 
chloric acid in the presence of certain organic anions 
depend on the concentration of the protein,‘ the 
anion, and the hydrochloric acid and.on the nature 
of the protein. Most important of all is the ratio 
of the concentration of the protein to the concentra- 
tion of the anions. The differences in the hydrolytic 
eflectiveness of the organic anions do not parallel, 
in all cases, the differences in the affinities of the 
anions of the acids for proteins as suggested by 
Steinhardt (J. Research NBS 29: 315, 1942). A 
maximum rate of amide hydrolysis is reached with 
sodium dodecyl sulfonate and egg albumin. This 
is not the case with the other proteins studied. Sul- 
fosalicylic acid, which has an ‘intermediate’ anion 
afinity for wool protein, inhibits amide hydrolysis 
of egg albumin. The catalytic effect of organic an- 
ions on the peptide hydrolysis is limited to the 
initial stages of hydrolysis and when the protein 
is further split, the rate tends to approach that of 
HCl. For the ones studied, when the protein was 
approximately 25% hydrolyzed the rate began to 
closely approach that of the HCl. The mechanism 
for the catalytic effect is uncertain but may be due 
to the denaturating action of the anion on the pro- 
tein and to the combination with it. As the hydroly- 
8is proceeds, there is evidently less tendency of the 
anion to combine and the rate of hydrolysis ap- 
proaches that of HC\. 

Photoelectric colorimetry of pH. Granvit C. 
Kyxer. Dept. of Biological Chemistry and Nutri- 
tion, School of Medicine, Univ. of North Carolina, 
Chapel Hill, N.C. Since the advent of photoelec- 
tric colorimeters, many procedures for the color- 
metric measurement of pH have appeared as adap- 
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tations to various instruments. Such procedures 
presume the accurate determination of one color of 
an indicator in the presence of its other. The colors 
vary reciprocally with pu. The selectivity of filters 
employed by photelometric instruments to yield 
monochromatic light is generally inadequate to sep- 
arate quantitatively the two colors. The effect of 
one color on the other is compznsated by the pres- 
ent method to permit accurate measurements of 
pu. The choice filter is selected for each of the 
colors of an indicator. The indicator is added to a 
sample and instrumental readings are taken using 
each filter. The two readings are expressed as a 
ratio. The ratio varies with pu. The procedure af- 
fords certain distinct advantages. A source of error 
is eliminated since the concentration of indicator 
has no effect over generous limits. When comparing 
8, 10, and 12 drops of bromphenol blue, respec- 
tively, in 10 ml. samples of standard buffers (pH 
3.0-4.6) readings varied greatly with concentration 
(Klett-Summerson: blue and green filters) while 
the ratio remained constant with pu. Indicators, 
for which neither color is accurately determinable 
by an instrument depending on filters, may be ac- 
ceptable. The method has given excellent results 
in the teaching laboratory ; students encountering 
it the first time obtain titration curves from 5 ml. 
0.1m lactic acid which superimpose smoothly upon 
the theoretical. Calibration is done in the usual 
manner. 

Studies on the metabolism of radioactive su- 
crose in the rat. ALviIN R. Lams and GeorGeE O. 
Burr. Experiment Station, Hawaiian Sugar Plant- 
ers’ Association, Honolulu, Hawait. Recrystallized 
sucrose, isolated from a sugarcane leaf after photo- 
synthesis in radioactive CO», was given by stomach 
tube to fully-fed mature rats. Immediately after 
feeding the 200-mg. dose, the rat was placed in a 
desiccator cage through which air was passed from 
a tank at a constant rate of 400 cc/min. The CO, 
in the effluent air was trapped in NaOH solution. 
By means of a by-pass, samples were taken at inter- 
vals in Ba(OH)2, beginning 1 minute after the su- 
crose was given, and each 10 minutes thereafter, 
with increasing intervals later. The BaCO; was fil- 
tered rapidly on 20 mm. paper, dried and counted, 
using an area of 2.65 sq. cm. In one experiment net 
counts per minute were 18.9 at 11 minutes, 92.8 at 
21 minutes, 285.1 at 51 minutes, 116.8 at 225 min- 
utes and 15.3 at 10.5 hours. Sucrose, therefore, has 
been absorbed and oxidized within 11 minutes of 
ingestion, by a fully-fed animal. The highest points 
of the curves of respiratory elimination of radio- 
active CO2 were reached in 72-81 minutes. The 
curves dropped quite rapidly thereafter. Radioac- 
tive carbon appeared in the urine within 2 hours. 
The dried sample registered 223.0 counts/min. Un- 
contaminated feces registered 28.7 counts/min. 
The animals were killed after 24 hours. A few typi- 
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cal counts : muscle glycogen, 43.4/min.; bone mar- 
row, 10.9 to 24.7; brain, 19.3; plasma proteins, 32.5; 
plasma lipids, 5.8; mesenteric fat, 8.7 to 16.6; total 
carcass residue fat, 7.1. 

A new metabolic regulator in mammalian sper- 
matozoa. Henry A. Larpy and D. Guosu (by in- 
vitation). Dept. of Biochemistry, College of Agri- 
culture, Univ. of Wisconsin, Madison, Wis. Bovine 
epididymal spermatozoa have comparatively low 
rates of respiration and aerobic glycolysis and a 
high rate of anaerobic glycolysis. In contrast, ejac- 
ulated spermatozoa separated from seminal fluid 
by centrifugation have much higher rates of respira- 
tion and anaerobic glycolysis and a lower rate of 
aerobic glycolis. Thus the Pasteur effect exhibited 
by the epididymal cells has almost completely dis- 
appeared in seminal spermatozoa. These metabolic 
differences result from the liberation of an ex- 
tremely labile, lipid-soluble substance from a 
bound form occurring in the epididymal sperm cell. 
Until the substance has been characterized we shall 
refer to it as a ‘Metabolic Regulator’. Additions of 
minute quantities of the purified regulator to epi- 
didymal spermatozoa immediately stimulates their 
respiration and anaerobic glycolysis and abolishes 
the Pasteur effect. An assay for the regulator has 
been developed based on its ability to stimulate 
the fermentation of Bakers’ yeast. Using this assay 
the regulator has been concentrated about 2000-fold 
from bull semen. It is present also in the spermato- 
zoa of the boar, ram, rabbit and man. In low con- 
centrations the regulator stimulates the oxidation 
of pyruvate + fumarate and of succinate by washed 
residue of rat kidney homogenate. It inhibits glu- 
tamate oxidation. The regulator functions by un- 
coupling phosphorylation from enzymatic oxida- 
tions. 

Esterification of phosphate coupled to electron 
transport between dihydrodiphosphopyridine nu- 
cleotide and oxygen. ALBERT L. LEHNINGER and 
Morris E. Friepkin (by invitation). Depts. of 
Surgery and Biochemistry, Univ. of Chicago, Chi- 
cago, Ill. Previous work in this laboratory has 
shown that inorganic phosphate labeled with P* 
is incorporated into an esterified fraction when di- 
hydrodiphosphopyridine nucleotide (DPNHz2) is 
incubated aerobically with washed rat liver sus- 
pension, ATP, Mg**, and cytochrome-c. In order 
to study this phosphorylation more closely, a sys- 
tem was devised in which DPNHz: was continu- 
ously generated by action of 8-hydroxybutyric 
dehydrogenase on 6-hydroxybutyrate. The oxida- 
tion of the latter by molecular oxygen is not com- 
plicated by further oxidation of acetoacetate, which 
is inert in the system. Oxidation of 8-hydroxybuty- 
rate by this system in the presence of ATP, Mg**, 
catalytic amounts of DPN and cytochrome-c, and 
inorganic P*? causes esterification of the latter. 
Omission of ATP or Mg** has no effect on the rate 
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of oxidation but abolishes the esterification, which 
is therefore not obligatory for the oxidation. Aging 
of the enzyme at 30° causes loss of phosphorylating 
activity without affecting oxidative activity. The 
phosphorylation can also be decoupled from oxida- 
tion by arsenite, dinitrophenol, Ca**, and other 
substances. Phosphorylation does not occur if cyto- 
chrome-c is replaced by methylene blue, brilliant 
cresyl blue, or ferricyanide. Adenylic acid has been 
used as an acceptor to study the efficiency of the 
phosphorylation in non-isotopic experiments. The 
maximum P:O ratio observed has been 1.10, in- 
dicating that for each pair of electrons passing from 
DPNH;z to oxygen, at least one molecule of phos- 
phate is esterified. 

Mammalian tyrosinase. Action on compounds 
structurally related to tyrosine and dihydroxy- 
phenylalanine. A. BUNSEN LERNER (by invita- 
tion), T. B. Firzpatrick (by invitation), and W. 
H. Summerson. Biochemistry Section, Medical Di- 
vision, Army Chemical Center, Md. Study of the 
ability of tyrosinase preparations from the Hard- 
ing-Passey mouse melanoma to catalyze the oxida- 
tion of a variety of monohydroxy and dihydroxy 
phenolic compounds reveals that, of the various 
monohydroxy compounds, only tyrosine and its 
ethyl ester possess significant substrate activity. 
Compounds such as phenol, diiodotyrosine, 4-meth- 
oxyphenylalanine, and tyramine are relatively or 
completely inert as substrates, even in the pres- 
ence of catalytic amounts of added dihydroxy- 
phenylalanine (dopa), which we have shown pro- 
motes the oxidation of tyrosine by mammalian 
tyrosinase (Federation Proc. 7: 167, 1948). The 
3-amino, 3-fluoro, N-formyl, and N-acetyl deriva- 
tives of tyrosine proved to be potent inhibitors of 
tyrosinase activity. Of the dihydroxy phenolic de- 
rivatives, only L-dopa and pi-dopa are significantly 
effective as substrates, although certain of them 
(arterenol, catechol, homogentisic acid) resemble 
dopa in their ability to shorten the induction period 
in the action of the enzyme on tyrosine, and others 
(epinephrin, hydroquinone, cobefrin) are rapidly 
oxidized if dopa oxidation is proceeding simultane- 
ously. The bearing of these findings on the question 
of substrate specificity of mammalian tyrosinase 
will be discussed. 

Physical stress and liver fat content of the 
fasted mouse. Louis Levin. Dept. of Anatomy, 
College of Physicians and Surgeons, Columbia 
Univ., New York City. The present experiments 
confirm previous findings of other investigators that 
administration of crude pituitary extract to fast- 
ing mice causes mobilization of fat to the liver. 
There are good indications that this fat mobilizing 
effect is mediated by the adrenal cortex. Data will 
be presented to show that pure adrenocortidotro- 
phin (Armour) is as effective as crude pituitary eX 
tract. Certain physical stresses thought to activate 
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the pituitary-adrenal system have been tested with 
respect to liver fat mobilization. Some of these (ex- 
posure to cold ; severe exercise) are very effective 
in causing increase in liver fat. The fat increase 
may be detected within one hour after beginning of 
exposure to the stress and increases in intensity 
as the exposure period is prolonged. Other stresses 
(exposure to high temperature or to low barometric 
pressure), though indicated to be very severe by 
the inability of many of the animals to survive, do 
not increase the liver fat content but instead have 
a tendency to cause a loss of liver fat. Parenteral 
administration of glucose during exposure to an 
otherwise effective stress or during treatment with 
pituitary extract prevents most of the liver fat in- 
crease. However, comparison with the liver fat con- 
tent of glucose injected, non-stressed mice indi- 
cates that the glucose treatment does not com- 
pletely inhibit the fat mobilizing effect. All 
procedures which cause increase in liver fat also 
produce a relative and absolute liver enlargement 
but the increased liver weight cannot all be ascribed 
to the accumulation of fat. 

Investigation of phospholipid composition in 
minute amounts. CreLtia LEVINE (by invitation) 
and Erwin Cuaraarr. Dept. of Biochemistry, Col- 
lege of Physicians and Surgeons, Columbia Untiv., 
New York City. The procedures for the chromato- 
graphic separation of nitrogenous lipid constituents 
described recently (Chargaff, et al., J. Biol. Chem. 
175: 67, 1948) have been extended to the quantita- 
tive micro estimation of the bases. Serine and 
ethanolamine, separated by means of butanol-di- 
ethylene glycol-water (4:1:1), were determined in 
aqueous propanol extracts of the respective ad- 
wrbates on filter paper by a modification of the 
photometric ninhydrin method of Moore and Stein 
(VJ. Biol. Chem. 176: 367, 1948). Parallel guide 
strips, developed by means of ninhydrin, indicated 
the position on the chromatogram of the various 
amino compounds. Between 2 and 157 of each com- 
ponent in 0.01 cc of solution served for the deter- 
mination which had an accuracy of +3%. Choline 
(25to 1007) was estimated with a precision of about 
i% in separate chromatograms by the planimetric 
measurement (Fisher et al., Nature 161: 764, 1948) 
of the molybdenum blue spots produced, as de- 
scribed previously, by the successive treatment of 
the choline adsorbates with phosphomolybdic acid 
and stannous chloride. Choline standards were run 
with each series of determinations. The use of these 
techniques for the study of the composition of vari- 
ous cellular lipid fractions and for the investigation 
of novel lipid constituents will be discussed. 

Isolation and physicochemical characterization 
of pituitary follicle-stimulating hormone. CHou 

40 Li. Institute of Experimental Biology, Univ. 
% California, Berkeley, Calif. A method for the 
Kolation of follicle-stimulating hormone (FSH) 
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from sheep pituitaries has recently been described 
(Li, Simpson and Evans, Science, in press). 
Ca(OH) extract of fresh whole sheep glands was 
used as the starting material. The extract was next 
fractionated with (NH,)2SO, and FSH activity 
concentrated in the fraction 0.50-0.75 saturated 
(NH,)2SO,. This fraction was extracted with 40% 
ethanol; the extractable material was then pre- 
cipitated by adding ethanol to 80%. The alcohol 
precipitate was finally frationated again with 
(NH,)2SO, at pu 4.7; FSH precipitated out in the 
fraction 0.55-0.70 saturated (NH,)2SO,. The hor- 
mone thus prepared behaves as a single protein in 
the ultracentrifuge and in electrophoresis. It con- 
tains approximately 1.3% mannose, 0.6% hexo- 
samine, 0.6% tyrptophane and- 4.5% tyrosine. 
Qualitative analysis indicated that the hormone 
contains cystine but no cysteine. The results of 
elementary analysis of the preparation were: car- 
bon 44.98%; hydrogen, 6.67%; nitrogen, 15.10%. 
Electrophoretic analysis of FSH solutions at differ- 
ent pH buffers gave the following mobilities: 
+4.8 X 107° at pH 4.00, +2.2 X 10-5 at pu 4.25, 
—1.5 X 10-5 at pH 4.60, —1.9 K 107° at pu 4.81, 
—3.0 X 10-5 at pu 5.10, —4.2 X 10-5 at pu 5.60, 
—6.5 X 107° at pu 7.00. These experiments were 
conducted at 2°C in buffers of 0.10 ionic strength. 
From these values, the isoelectric point of FSH is 
estimated to be approximately at pu 4.5. Ultracen- 
trifugal study of one specimen of FSH in a Spinco 
ultracentrifuge at 165,000 times gravity gave a sedi- 
mentation constant, 820°, w, to be 4.3 8. Without 
the values of diffusion constant and partial specific 
volume, an approximate molecular weight of FSH 


‘may be estimated to be 70,000. 


Relative size of adrenocorticotropically active 
peptide fragments. Coou Hao Lt. Institute of Ex- 
perimental Biology, Univ. of California, Berkeley, 
Calif. In previous studies we found that the adreno- 
corticotropic hormone (ACTH) isolated from sheep 
glands preserved its hormonal activity after partial 
acid or peptic hydrolysis. The active peptide frag- 
ments were not precipitated by trichloroacetic 
acid and were readily dialyzable. We have now 
found that the average peptide length in the active 
hydrolysates is approximately 8. In 6 m HCl at 
120°C. for 24 hours, the hormone hydrolysate con- 
tained 6.5% of the total nitrogen as amide nitrogen 
and 79.4% of the total nitrogen minus the amide 
nitrogen as the amino nitrogen. These values repre- 
sent an average of 8 determinations from 4 different 
ACTH preparations. When the hormone was di- 
gested at 37.4°C. to the extent of 48-51% with 
crude pepsin and the hydrolysate was adreno- 
corticotropically active, it was found that approx- 
imately 10% of the total nitrogen in the hydrolysate 
was liberated as amino nitrogen, and that no free 
amino acid was detected by the ninhydrin reaction. 
From the data summarized in the Table the aver- 
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age peptide length in the hydrolysates was com- 
puted and found to vary from 7-9. We are concerned 
with the isolation of the adrenocorticotropical 
active peptide(s) in these hydrolysates. 

Studies on the biological synthesis of choles- 
terol from acetic acid. Henry N. Lirr.e (by in- 
vitation) and Konrap Biocu. Dept. of Biochem- 
istry and Institute of Radiobiology and Biophysics, 
Univ. of Chicago, Chicago, Ill. Studies on the for- 
mation of cholesterol in animal tissues carried out 
with the aid of deuterium have shown that acetic 
acid is employed in the synthesis of both the iso- 
octyl side chain and the cyclic moiety of the sterol 
molecule (J. Biol. Chem. 145: 625, 1942). Experi- 
ments have now been earried out in which choles- 
terol was synthesized in liver slices from either 
CH;C'*OOH or C!*H;COOH. Degradation of 
cholesterol obtained from these 2 sources shows 
that the isotope concentration is higher in the 
nuclear portion than in the side chain when 
CH;C'*OOH is the precursor and that the isotope 
concentration in the side chain at least equals that 
of the cyclic moiety in cholesterol synthesized from 
C'4H;COOH. Cholesterol formed from acetic acid 
labeled by C'* in the methyl and C"* in the car- 
boxy] group contains C!4 and C'‘ ina ratio of about 
1.4 indicating that decarboxylations occur at some 
stage of the synthetic process. Cholesterol ob- 
tained by biosynthesis from labeled acetic acid 
was converted into cholestane and the latter oxi- 
dized with chromic acid to yield the isopropyl 
group of the side chain in the form of acetone. 
Isotope analysis of this fraction indicates that the 
isopropyl group is also derived from acetic acid. 

Experiments on the mechanism of coupling 
between respiration and phosphorylation. W. F. 
Loomis (introduced by Fritz Lipmann). Bio- 
chemical Research Laboratory, Massachusetts Gen- 
eral Hospital and Department of Biochemistry, 
Harvard Medical School, Boston, Mass. Some 
aspects of the kidney homogenate technique will 
be discussed. Preparations, when quick frozen in 
dry ice, were found to retain practically intact 
respiration and phosphorylation. Freezing and 
storage has to occur at around —80°C. At higher 
temperatures fast deterioration occurs. Phosphor- 
ylation coupled anaerobically with ferricyanide re- 
duction was studied and a quotient P/2 ferricyanide 
of approximately 1 was found. Aerobically a min- 
imum P/O ratio of 2.3 was found in analogous 
preparations. The already reported inhibition of 
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the coupling by m-dinitrophenol is also observed 
with p-nitrophenol but not with p-nitrophenol 
phosphate. Similar activity was found with di- 
and trihalophenols but none with diiodo-tyrosine 
or thyroxin. The apparent substitution in the res. 
piration of tissue dispersions of phosphate by nitro 
or halophenols has been further explored. 
Determination of gamma globulin in blood 
serum. JosepH M. Looney and Mary O. Ampvr 
(by invitation). Research Laboratory, Veterans 
Administration Hospital, West Roxbury, Mass. 
A study of the method proposed by Kunkel (Proc. 
Soc. Exper. Biol. & Med. 66: 217, 1947) for the 
turbidimetric determination of gamma globulin 
with zine sulfate indicated that the turbidity 
varied with the albumin concentration. When al- 
bumin was added to a 2.0% solution of y-globulin 
the turbidity readings obtained were 5.0, 14.0, 
10.8 and 8.5 vu, at albumin concentrations of 0.0, 
1.0, 3.0 and 8.0% respectively. Irrespective of the 
y-globulin concentration on the maximum turbid- 
ity was obtained at an albumin concentration of ap- 
proximately 1.0%. By adding a solution of zine 
sulfate to a buffered serum dilution in the presence 
of gum ghatti a stable opalescent suspensoid, which 
was proportional to the y-globulin concentration, 
was obtained. For the determination, 0.3 ml. of 
serum was mixed with 4.0 ml. of barbital buffer 
pu 7.5 (187 mg. barbital and 140 mg. Na-barbital/l.) 
and 2.5 ml. of 2% gum ghatti, and then 1.0 ml. of 
ZnSO,:7H2O (192 mg/l.) was added. After 30 
minutes the turbidity was read at 650 my ina 
Coleman Jr. spectrophotometer against a_ blank 
containing saline in place of the serum. The con- 
centration was determined from a standard curve 
prepared from pure y-globulin. The turbidity pro- 
duced by a given amount of y-globulin remained 
constant when the albumin concentration was 
varied from 0.0-8.0. Recoveries of y-globulin added 
to sera were made in a series of 27 experiments. 
The mean value of the y-globulin as calculated was 
2.20 gm/100 ml., and that found was 2.15 gm/10 
ml. The standard deviation of the individual read- 
ings was 0.15 gm. The difference between values 
exceeded 0.20 gm. in only 3 cases. The mean value 
of y-globulin found in 32 patients with normal 
serum proteins was 0.89 gm/100 ml. 
Comparative study of growth factors for some 
lactic acid bacteria. Cart M. Lyman and J. M. 
Prescorr (by invitation). Dept. of Biochemistry 
and Nutrition, Agricultural and Mechanical College 
of Texas, College Station, Texas. By means of 
electrolysis of a dilute solution of liver extract 
prepared for the treatment of pernicious anemia 
(reticulogen), the growth factors required by Leu- 
conostoc citrovorum 8081 and Lactobacillus leich- 
mannii 4797 were separated. The factor for Leuc?- 
nostoc citrovorum migrated toward the positive 
electrode indicating the acidic nature of the sub- 
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stance. The factor for Lactobacillus leichmannii was 
found in the electrolysis cells nearest to the nega- 
tive electrode. Separation of the factor for Lacto- 
bacillus leichmannii from the other factor was 
also accomplished by treatment of a dilute liver 
extract solution with the anion exchange resin IRA 
400. The factor for Leuconostoc citrovorum was 
quantitatively retained on the column while al- 
most 100% of the other factor passed through. A 
striking difference in the stability of the 2 factors 
toward heating in dilute alkaline solution was 
found. On autocalving with 0.05 n NaOH at 15 
pounds pressure for 30 minutes, the factor for 
leichmannit was completely destroyed while the 
citrovorum factor showed 100% recovery. When 
Lactobacillus leichmannii 313 was used as the test 
organism, the activity of the various fractions in- 
dicated above followed very nearly the same pat- 
tern as that obtained with Lactobacillus leich- 
mannit 4797. Although the factors for Leuconostoc 
citrovorum and Lactobacillus leichmannii appear to 
be distinctly different compounds, they are very 
probably related. In a comparative test on the 
activity of enzymatic digests of various animal 
tissues, liver and spleen gave the highest values 
and muscle tissue gave the lowest values with 
both organisms. The presence of thymidine may 
have influenced these results. 

D-serine inhibition of E. coli and its reversal 
by other amino acids and by mutation. WERNER 
K. Maas (by invitation) and Bernarp D. Davis. 
U.S. Public Health Service, Tuberculosis Research 
Laboratory, Cornell Univ. Medical College, New 
York City, and the Naval Medical Research Insti- 
lute, Bethesda, Md. D-serine produces a nephro- 
toxic effect in the rat (Artom et al., Proc. Soc. 
Exper. Biol. & Med. 60: 284, 1945). Animals can 
be protected against the action of D-serine by 
several amino acids (Wachstein, Arch. Path. 43: 
515, 1947). We have found that growth of normal 
E. coli is delayed considerably by concentrations 
of D-serine as low as 5 y/ml. In the presence of 
D-serine the bacteria undergo a few divisions at 
hormal rate. Further multiplication is then re- 
tarded for a period whose length depends upon the 
concentration of D-serine, but eventually the or- 
ganism overcomes the inhibition. This adaptation 
isdue not to the formation of an adaptive enzyme, 
but rather to an adjustment of the environment. 
Of 11 other DL-amino acids tested at 200 7/ml., 
hone proved to be inhibitory. L-aspartic acid, al- 
though not inhibitory by itself, greatly enhances 
D-serine activity. Complete antagonism is pro- 
Vided by DL-alanine and glycine. Most other amino 
acids, even in high concentration, produce only 
partial reversal of the inhibition. L-cysteine, L- 
tystine, L-hydroxyproline and, curiously, L-serine 
have no effect. Spontaneous mutants which are 
‘sistant to D-serine inhibition occur with rela- 
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tively high frequency. The mutation rate is greatly 
increased by ultraviolet irradiation. Resistant 
colonies when grown on D-serine medium together 
with sensitive bacteria produce a zone of satellite 
growth of the sensitive bacteria. The simple struc- 
ture of D-serine permits this phenomenon to serve 
as a model for studying the mechanism of drug 
resistance. 

Evaluation of six standard proteins by growth 
of young dogs. DororHEA MaBEE (by invitation) 
and Acnes Fay Moraan. Laboratory of Home 
Economics, Univ. of California, Berkeley, Calif. 
This experiment was part of a cooperative effort 
made by several laboratories to standardize 
methods of assessing the nutritive value of pro- 
teins. Either 2 or 3 comparable young dogs from our 
purebred cocker spaniel colony were used for each 
diet. Growth and intake were observed for 120 
days, and blood composition and N retention 
regularly determined. Raw egg yolk was used as the 
control diet. The proteins were fed at the 18% 
level except for the egg yolk and whole egg powder 
which were fed at the 12% level and the gluten and 
dried egg albumin at both 18 and 40% levels. The 
apparent absorbabilities were gluten 96, casein 93, 
casein plus 1.0% methionine 91, beef 89, peanut 
88, egg yolk 87, whole egg powder 82, heated (15 
minutes at 140°) casein plus 0.6% lysine 78, heated 
casein 76, heated egg powder 61, egg albumin 45. 
If the gain per gm. protein eaten for raw egg yolk 
be taken as 100, that of whole egg powder was 77, 
beef muscle 73, casein 71, heated casein plus lysine 
67, heated casein 65, heated egg powder 61, casein 
plus methionine 55, peanut flour 41, gluten 28 (18% 
level) and 34 (40% level), dried egg albumin 25 
(18% level) and 9 (40% level). The dried egg al- 
bumin contained an active antitryptic agent and 
the gluten produced running fits. The egg albumin 
was well utilized by rats showing no evidence of 
antitryptic activity. 

Determination of hemochromogen in serum. 
Witutiam M. McCorp (introduced by J. Roy 
Dory). Dept. of Chemistry, Medical College of 
South Carolina, Charleston, S. C. Slight hemolysis 
of red cells interferes with the determination of 
hemochromogen in serums. By determination of 
‘oxyhemoglobin hemin’ and ‘total hemin’ the serum 
hemochromogen may be calculated by difference. 
By determining the optical density of a sample of 
serum, with a Beckman Spectrophotometer, at 
576 my and at 588 my, using water as the blank, the 
concentration of the hemin, representing the oxy- 
hemoglobin present, may be calculated by using 
the formula: Heminoxy) = (O.D.s% — O.D.s5s5) X 
6.86 mgs/100 ml. Total hemin is determined by add- 
ing 8.5 ml. of 10% ammonium hydroxide and 0.5 ml. 
pyridine to 1 ml. of serum. Five ml. of the mixture 
is used as a blank; to 3 ml. of the remainder, in the 
absorption cell, is added 0.1 ml. of freshly prepared 
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20% sodium hydrosulphite (Na2S.0,). The optical 
density is read at 555 mu. The total hemin concen- 
tration is calculated by using the formula: 
Hemin¢totay = O.D.555 X 34.72 mgs/100 ml. Serum 
hemochromogen, in terms of hemin, is then cal- 
culated by difference. Standardization is accom- 
plished by the use of crystalline hemin. Sensitivity 
of the method is of the order of 1 mg. hemin per 100 
ml. with an accuracy of about 5%. Bilirubin does 
not interfere. 

Stability and stabilization of testicular hyaluro- 
nidase. D. Roy McCutiacu, FLoRENCE VALEN- 
TINE (by invitation), and S1BYLLE ToLKsporF (by 
invitation). Dept. of Biochemistry, Schering Corp- 
oration, Bloomfield, N. J. The stability of hy- 
aluronidase which has been dried from the frozen 
state has been investigated. It has been found to 
decrease as the purity increases. Bulk enzyme as- 
saying 150 Turbidity Reducing Units per mg. does 
not measurably decrease in potency on standing at 
room temperature for several months. 500 rru/mg. 
material has a half life of approximately 3 months. 
Hyaluronidase can be sterilized by filtration with- 
out destruction. When it is packaged in vials, losses 
are occasionally observed during drying. The labil- 
ity is greater when the amount of enzyme inthe 
vial is very small. The enzyme in vials is stable for 
several months at 5°C., but at room temperature 
it decreases considerably in potency in 2-3 months. 
At 60°C. the aqueous solution is almost immed- 
iately destroyed. In the dry state at 60°C. the half 
life may vary from a few hours toa few days accord- 
ing to the amount of enzyme in the vial. It has been 
found that thé addition of small quantities of gela- 
tin will greatly increase the stability of hyaluroni- 
dase. However, when gelatin is included in the solu- 
tion to be dried, the final product is not readily 
soluble. Therefore, a polypeptide derived from 
gelatin has been used as a stabilizer. When this 
material is used the potency decreases only 15-20% 
in 7 weeks at 60°C. The product is very soluble in 
water. Various bacteriostatic agents have been used 
in conjunction with hyaluronidase and do not ap- 
pear to destroy the activity. 

Further studies on enzymatic benzoylations. 
R.W. McGitvery (by invitation) and P. P. ConHEn. 
Laboratory of Physiological Chemistry, Univ. of 
Wisconsin, Madison, Wis. The study of enzymatic 
benzoylations has been extended to the conjugation 
of ornithine by the fowl. The washed residue of 
chicken tissue homogenates couples p-aminoben- 
zoic acid (PAB) with N*®-benzoyl-L-ornithine to 
form p-amino-L-ornithuric acid. The product has 
been isolated as the p-(p-hydroxyphenyl) azo 
derivative. N*-benzoyl-L-ornithine also reacts 
with PAB, presumably forming p’-amino-L-orni- 
thuric acid, but this reaction has not been studied 
in detail. Adenosine triphosphate (ATP) is re- 
quired for the synthesis. Other properties of the 
systems will be reported. 
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Growth stimulatory factors for the malarial 
parasite, Plasmodium knowlesi. Ratpu W. McKerz 
and QuENTIN M. GEIMAN (by invitation). Depts. 
of Biological Chemistry, and of Comparative 
Pathology and Tropical Medicine, Harvard Medical 
School, Boston, Mass. Submaximal growth and 
multiplication of Plasmodium knowlesi are ob- 
tained when a nutrient medium of known composi- 
tion (J. Exper. Med., 84: 607, 1946), similating 
plasma, is used. The addition of at least 2, appar. 
ently different, factors stimulate in vitro growth 
and multiplication of the malarial parasities. One 
factor is a dialyzable component (or components) 
present in horse, monkey and human plasmas. Ina 
washed erythrocyte culture system, to which are 
added the nutrient medium and purified serum 
albumin or globulin, growth and multiplication are 
retarded. The addition of either plasma or the 
dialyzable component restores the activity. This 
growth stimulatory substance is organic and ap- 
pears to be quite heat stable as deproteinization 
with heat at px 5 does not destroy the activity. The 
other active material is a non-dialyzable substance 
(or substances) present in 15 unit antipernicious 
anemia concentrate of liver. The liver concentrate 
(0.005 ml. per culture) increases the rate of growth 
and the numbers of parasites to as much as 150% 
of that obtained when plasma alone is present. The 
addition of folic acid or of additional p-aminoben- 
zoic acid appear to have no stimulatory action. 
Vitamin By2 remains to be tested. Further chemical 
and isolation studies are under way on these fac- 
tors. 

Rate and mechanism of the Liebermann-Bur- 
chard reaction on various derivatives of choles- 
terol. Herpert McKEnnts, Jr., JosepH Y. THOMAS 
(by invitation) and J. C. Forses. Dept. of Bu- 
chemistry, Medical College of Virginia, Richmond, 
Va., Dept. of Physiological Chemistry, The Johns 
Hopkins Univ. School of Medicine, Baltimore, Md. 
and Laboratory for Surgical Research, Medical 
College of Virginia, Richmond, Va. During the 
course of our investigations of the effect of various 
derivatives of cholesterol on growth it became de- 
sirable to know the comparative behavior of these 
substances in the Liebermann-Burchard reaction. 
The results of rate studies at bath temperatures of 
10° and 22° appear to indicate a process which 1s 
kinetically of the first order. In view of the recent 
isolation of dicholesteryl ether from the spinal 
cords of cattle (Silberman, N., and Silberman 
Martyncewa, S., J. Biol. Chem. 159: 603, 1945) 
was particularly interesting to study this ether. 
On a molar basis the amount of color produced was 
essentially twice that from cholesterol itself. This 
finding gives indirect support to Yoder’s concep 
tion of cholesteryl ether cleavage by a cholesterol: 
cholesterilene route. It further opens to questi? 
the view (Nath, M. C., Chakravorty, M. K., and 
Chowdhury, 8. R., Nature 157: 104, 1946) that 
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dicgholesteryl ether is not an intermediate in the 
production of the Liebermann-Burchard color. 

Formation of formaldehyde in the biological 
oxidation of the methyl group of sarcosine. Cosmo 
G. MacKENZIE and VINCENT DU VIGNEAUD. Dept. 
of Biochemistry, Cornell Univ. Medical College, 
New York City. In the course of studies on the 
biological oxidation of the methyl] group in S- and 
N-methyl compounds, radioformaldehyde has been 
obtained as an oxidation product of sarcosine 
labeled in the methyl group with C*. The formal- 
dehyde has been isolated as the dimedon derivative 
from the trichloracetic acid filtrate of rat liver 
homogenates incubated with the labeled sarcosine. 
This derivative of formaldehyde has also been 
isolated by direct distillation of the incubation mix- 
ture from 0.1 mM H;PO, into aqueous dimedon. Free 
formaldehyde is formed in the course of the oxida- 
tion of the methyl group as can be shown by blowing 
it out of the incubated homogenate-sarcosine mix- 
ture with a stream of Nz at 37° and trapping it in 
asolution of dimedon. The formation of free form- 
aldehyde from the methyl group of radiosarcosine 
by respiring liver slices may similarly be demon- 
strated by drawing a stream of O:2 through the 
reaction vessel and into a dimedon scrubber. A posi- 
tive color test for formaldehyde in liver homo- 
genates incubated with sarcosine has been reported 
by Handler, Bernheim and Klein (J. Biol. Chem. 
138: 211, 1941). The homogenate described by these 
authors was employed in the present experiment. 
Radioactive CO: has also been obtained as a product 
of the oxidation of the tagged methy] group of sarco- 
sine both in liver preparations and in the whole 
animal. 

Specific volume of a- and 8-casein and relation- 
ship of specific volume to amino acid composition. 
T. L. McMeexin, M. L. Groves (by invitation) 
and N. J. Hipp (by invitation). Hastern Regional 
Research Laboratory, Philadelphia, Penna. The 
specific volume of a protein is of great importance 
in determining its molecular weight by sedimenta- 
tion and diffusion. It has been suggested by Cohn 
hal. (J. Biol. Chem. 100: Proc. xxviii, 1933) that 
the apparent specific volume of a protein is largely 
determined by the volume increments of the amino 
acid residues of which it is composed. The fairly 
complete amino acid analyses of a- and 6-casein 
teported by Gordon et al. (Federation Proc., this 
issue), which show considerable-differences in the 
‘omposition of these proteins, offer the opportunity 
of testing the accuracy of the hypothesis that the 
Specific volume of a protein is determined by its 
amino acid composition. The apparent specific 
Volumes of a- and 6-casein, as well as unfractionated 
casein, have been determined in dilute alkali and 
acid solutions. The following data illustrate the 
4greement of the experimentally determined speci- 

¢ volumes with the specific volumes calculated 
from the amino acid analyses of Gordon et al. 
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Lipids of peripheral nerve during Wallerian 
degeneration. A. R. McNasp (by invitation), A. 
C. JoHNsoN (by invitation) and R. J. Rossiter. 
Dept. of Biochemistry, Univ. of Western Ontario, 
London, Canada. It has previously been shown 
(Rev. Canad. Biol. in press) that when a cat pe- 
ripheral nerve undergoes Wallerian degeneration 
there is a steady decrease in the concentration of 
the myelin lipids, i.e. cerebroside, free cholesterol 
and sphingomyelin, the substances which we have 
previously suggested are the principle lipid com- 
ponents of the myelin sheath (Biochem. J. 43 : 573, 
578, 1948), and an increase in the concentration of 
the ester cholesterol. Further observations on the 
concentration of neutral fat and total fatty acid 
make it possible to piece together the changes in 
the distribution of lipids in a nerve when it under- 
goes Wallerian degeneration. There is an early in- 
crease in water content and a reduction in the con- 
tration of neutral fat. After 8 days, corresponding 
in time to the appearance of macrophages along the 
course of the degenerating nerve, there is a steady 
decrease in the myelin lipids, i.e. cerebroside, free 
cholesterol and sphingomyelin. These substances 
are presumably slowly hydrolysed, and the pro- 
ducts of hydrolysis, e.g. glycerol, fatty acid, 
choline, galactose, sphingosine and phosphate are 
removed. There is, in addition, a hydrolysis of 
cephalin and a slower hydrolysis of lecithin. Some 
of the fatty acids liberated during hydrolysis pre- 
sumably combine with free cholesterol to form ester 
cholesterol while others may be converted into 
neutral fat. Such a process would explain many of 
the histochemical observations made on degenerat- 
ing nerve tissue. 

Distribution of radiophosphorus in _ rabbit 
tissues after injection of labelled diisopropyl 
fluorophosphate (DFP). Priscirtta D. McNAMARA 
(by invitation) and Bernarp J. JANporF. Bio- 
chemistry Section, Medical Division, Army Chem- 
ical Center, Maryland. Sublethal doses of DFP, 
containing 15-20 me. of P®/gm., were injected in- 
travenously into rabbits. Upon sacrifice of the 
animals from 10 minutes to 24 hours after injection, 
the specific radioactivity (P®/unit tissue weight), 
in decreasing order, was found to be high in kidney, 
plasma, lung, and liver, moderate in skeletal 
muscle, heart, and erythrocytes. The specific activ- 
ity of cerebral tissue was low even after injection of 
DFP into the carotid artery. Thus, no correlation 
was found to exist between the cholinesterase ac- 
tivity of these tissues and their ability to retain 
P® derived from DFP. The magnitude of specific 
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activity of rabbit organs depended on the time 
interval between injection and sacrifice of the 
animal, while their order of relative activity was 
independent of this interval. Kidney and liver 
tissue of animals injected with DFP and sacrificed 
at intervals showed a decrease in total specific 
activity with time; however, the proportion of 
protein-bound to total radioactivity in these organs 
increased steadily during the same interval. In 
lung tissue, a maximum value for total and protein- 
bound P® was attained within 10 minutes after in- 
jection; these values decreased only slightly dur- 
ing the subsequent 24-hour period. When DFP 
was replaced with an equivalent dose of sodium 
diisopropy] phosphate, little or no P® was retained, 
24 hours after injection, in the tissues mentioned. 

Micro permanganate acid ashing method for 
determination of serum iodine. Evetyn B. Man 
and Dororny A. SIEGFRIED (by invitation). Yale 
Univ. School of Medicine, New Haven, Conn. Pro- 
tein bound iodine in duplicate 1 cc. aliquots of blood 
serum is precipitated with solutions of zinc sulfate 
and sodium hydroxide in micro flasks which fit into 
250 cc. centrifuge cups. The centrifuged precipi- 
tate, after decantation of supernatant fluid, is 
washed about 3 times with iodine free water to re- 
move as much inorganic iodine as occurs during 
Lugol’s administration. The precipitate is heated 
with solutions of potassium permanganate and sul- 
furic acid. Without transfer from the precipitation 
flask, the digest is reduced with acid arsenite solu- 
tion and iodine distilled through a micro condenser 
into a dilute acid arsenite solution. Iodine in the 
concentrated distillate is measured by recording, 
during about 5 minutes, the color change with 
ceric sulfate in Chaney’s constant recording color- 
imeter. The average of duplicate recoveries of in- 
organic iodine added to zinc hydroxide blanks after 
centrifugation but before digestion was 2.2 for 2.0, 
4.8 for 5.0, 9.2 for 10.0, and 15.1 for 15.0 gamma % 
of iodine. Serum hormonal iodine determined by 
this microprocedure has checked with values ob- 
tained by the Riggs, Man macro permanganate acid 
ashing method. This method requires only 2 cc. of 
serum for duplicate determinations. Precipitation, 
digestion and distillation are continued in the same 
micro flask, without transfer. Different concentra- 
tions of acid arsenite solution are used for reduction 
of the digest, collection of iodine in distillate, and 
quantitation of iodide by ceric sulfate. Constant 
records of color change eliminate the problem of 
exact timing and facilitate recognition of irregulari- 
ties in color fading produced by contaminating 
substances in the distillate. 

Effect of methyl-bis (beta-chloroethyl)amine on 
blood constituents. GEorGEe H. Maneun. Dept. of 
Laboratories, Henry Ford Hospital, Detroit, Mich. 
Hartman and Mangun demonstrated that the nitro- 
gen mustards are capable of inactivating viruses 
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and bacteria in the presence of blood plasma and 
whole blood, and that a variety of plasma and red 
blood cell constituents are essentially unaffected 
or only slightly affected by the sterilizing dosage 
of Methyl-bis(beta-chloroethyl amine (HN2) (50 
mg/l). An exception is the prothrombin time of 
citrated plasma. When undiluted citrated plasma 
is treated with 500 mg/] of HN2 at pu 7.0, the ap- 
parent prothrombin concentration (Quick’s one- 
stage method) drops progressively over a 3-day 
period at 4°C. to about 20-30% of its original value. 
The effect of HN2 has been studied on separated 
preparations of borine thrombin, prothrombin, 


fibrinogen and accelerator globulin. When treated 


with 500 mg/l. of HN2 at px to 7.5 at 4°C. the fol- 
lowing changes were noted: Thrombin (0.5 mg/nl. 
of Seeger’s preparation #* 480904, 17,800 u/mg. of 
tyrosine) is slowly inactivated, showing about } of 
its original activity at 3 hours and 2-3% at 0 
hours. Prothrombin (Seeger’s #481025, about 500 
u/mg.) is rapidly inactivated in 0.5 mg/ml. saline 
solution, about 1% of the control activity being 
present at 2} hours and less than 0.5% at 20 hours. 
Accelerator globulin (not purified, treated in 1:10 
saline) after 20 hours was about 5% of the control 
activity. The clotting rate and total fibrinogen 
(Seeger’s #470712, 92% clottable) precipitated by 
thrombin were unaffected by the sterilizing dosage 
of HN2. 

Enzymatic degradation of thymidine. L. A. 
Manson (by invitation) and J.O. Lampen. Dept. of 
Biological Chemistry, Washington Univ. School of 
Medicine, St. Louis, Mo. In a previous study we 
obtained both phosphorolysis and arsenolysis of hy- 
poxanthine desoxyriboside by enzyme preparations 
from calf thymus and rat liver. A desoxypentose-s- 
phosphate was isolated as a product of phosphoro- 
lysis and evidence was obtained for its formation 
by way of the 1-phosphate ester. (Abstracts, 
Sept. 1948 meeting of the American Chemical 
Society). The mechanism of the'action of nucleosi- 
dase on the desoxyriboside appears identical with 
that demonstrated for the riboside by Kalckar. 
Deutsch and Laser (Ztschr. f. physiol. Chem. 186: 
1, 1930) and Klein (Ztschr. f. physiol. Chem. 231: 
125, 1935), using phosphate and arsenate buffers, 
showed the existence of a separate pyrimidine 
nucleosidase. We have studied the degradation of 
thymidine by preparations from dog bone marrow 
and calf kidney and have again observed both an 
arsenolysis and a phosphorolysis. The products of 
the arsenolysis are free thymine and the free suga". 
Free pyrimidines inhibit this reaction. The kineti 
of the arsenolysis will be discussed. Thymidine was 
not degraded by a hemolysate of rabbit erythrocy- 
tes or a purine nucleoside phosphorylase prepar 
tion from rat liver. The products of the phosphoro- 
lysis of thymidine are free thymine and 4 
phosphorylated form of the sugar. The evidence for 
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the latter is that an uptake of inorganic phosphate 
occurs and little free sugar is found. Also the addi- 
tion of hypoxanthine increases the rate of forma- 
tion of free thymine. The preparations contain 
purine nucleoside phosphorylase, hence this result 
is in agreement with the formation of a phosphate 
ester which is removed by reaction with the hypo- 
xanthine. We have not observed any requirement of 
a dialyzable cofactor (other than phosphate or 
arsenate) by the pyrimidine nucleosidase. 

Groups involved in the Zimmerman and Kober 
reactions. H. W. Martow (introduced by H. C. 
TiweELL). Dept. of Biochemistry, Southwestern 
Medical College, Dalles, Tex. The colored com- 
pounds formed by the Zimmerman and the Kober 
reagents are still unknown; hence it has not been 
possible to determine the exact groups involved in 
these tests. In the Zimmerman reaction, it has been 
postulated that a methylene group adjacent to a 
carbonyl is necessary for color development. In the 
Kober reaction the presence of an a-diketone was 
at one time believed to be responsible for the speci- 
fic color development. With the synthesis of various 
l6-substituted steroids, it is now possible to shed 
further light on these color tests relative to the 
groups involved. Present data indicate that ir the 
Zimmerman reaction a carbonyl group at Ci, with 
adjacent methylene group at Cig, is necessary for 
the highest color development. Steroids in which 
a carbonyl group is present at Cig with two ad- 
jacent methylene groups, however, give no color 
with the Zimmerman reagent. This finding is not 
inagreement with the contention that all—CH.— 
CO—CHo-groupings (as in acetone, in ethyl aceto- 
acetate and in eyclopentanone) yield strongly posi- 
tive Zimmerman reactions. 16,17-di-ketosteroids 
also give a negative Zimmerman. With the Kober 
reagent, 16-diketosteroids produce no color. How- 
ever, 16-keto, 17-hydroxysteroids give an intense 
Kober reaction. Also 16,17-diketosteroids produce 
no color with the Kober reagent. 

Incorporation of C-formic acid into nucleic 
acid fractions of rat and pigeon. WaLron H. Marsu 
(introduced by HarLaND G. Woop). Dept. of Bio- 
chemistry, School of Medicine, Western Reserve 
Univ., Cleveland, Ohio. While other workers have 
shown that labeled formate is incorporated into 
urie acid and hypoxanthine in pigeons, it has not 
previously been demonstrated to enter the nucleic 
acid fractions of birds or mammals or to be oxidized 
by the bird. Radioactive formate was fed to a 
pigeon and injected intraperitoneally into rats, the 
lime of sacrifice being 3 days in the former and 14 
hours in the latter. The nucleic acids of both the 
tatand the pigeon were radioactive, although the 
activity was only a small per cent of that admin- 
istered . The adenine and the guanine from the 
Pigeon nucleic acids were radioactive. It was also 
found that the formate which was given toa pigeon 
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at the rate of 0.7mM/hr., was oxidized to CO. on the 
average of 6.5% for the first 12 hours. The rate of 
oxidation increased very rapidly throughout this 
period. This oxidation probably was not entirely 
due to intestinal bacterial action since pigeon liver 
homogenates were shown to oxidize formic acid at 
the rate of 0.2 um/hr./gm. wet weight of tissue. 
From the respiratory C“O:, only 5% of the activity 
in the purines could have come from the incorpora- 
tion of CO, whereas, in the rat, on the basis of the 
high formate oxidation (W. Sakami, J. Biol. Chem. 
176 : 995, 1948), all the radioactivity of the purines 
could be accounted for by CO: fixation. The loca- 
tion of isotope in the purines may shed light on the 
mechanism of synthesis. . 

Determination of fumaric acid in animal tissues 
by partition chromatography. LAWRENCE M. 
MARSHALL (by invitation), JAMES M. OrTEN and 
ARTHUR H. Smiru. Dept. of Physiological Chemis- 
try, Wayne Univ. College of Medicine, Detroit, 
Mich. A method for examining the fumarate con- 
tent of tissues has been devised. It employs column 
partition with silica gel as the mechanical support 
for the aqueous phase over which passes an amy] 
alecohol-chloroform mixture, the non-aqueous, mo- 
bile phase. The sequence of organic acids liberated 
by the mobile phase from the silica gel column is 
directly related to the distribution coefficients of 
the solutes with reference to the system employed. 
Citric, malic, lactic, succinic, fumaric, beta-hydro- 
xybutyric, acetic and benzoic acids represent a 
partial list of acids arranged in inverse order of 
their release from the column. Glutamic, aspartic, 
and nicotinic acids, like citric, are delivered after 
fumaric acid. The effluent acids are titrated with 
0.004N sodium hydroxide. When the fumaric acid 
emitted from the column is collected in successive 
fractions having geometrically increasing volumes, 
the concentrations of fumaric acid plotted against 
the fraction number describes a curve which ap- 
proximates the normal curve of error. The observed 
curve agrees closely with a theoretical curve cal- 
culated from the binomial law. Recovery studies 
demonstrated the applicability of the technic to 
animal tissues. The fumarate concentrations, ex- 
pressed in mg. %, in several tissues of the fasted 
adult rat maintained on a stock diet show the 
following values: brain, 15; kidney, 9.5; liver, 7.8; 
gastrocnemius muscle, 2.3; and blood, less than 0.3. 
Preliminary studies: indicate the applicability of 
the foregoing procedure to the determination of 
other related organic acids in animal tissues. 

Protein changes in the developing chick em- 
bryo. MarGaRET FE. MarRsHALL (by invitation) and 
H. F. Deurscn. Dept. of Physiological Chemisiry, 
Univ. of Wisconsin, Madison, Wis. The proteins of 
the blood serum and amniotic fluid of chick em- 
bryos have been studied as a function of time of 
incubation. No electrophoretic changes in the 
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residual egg white proteins are apparent in pH 8.6 
diethylbarbiturate buffer of ionic strength 0.1. 
The proteins of the amniotic fluid from the 12-19th 
day of incubation gave patterns identical with those 
of the egg white proteins. Analyses of the blood 
serum of embryos, age 10-19 days, revealed marked 
changes. On the 13th day of incubation the serum 
contains 102 mg. % protein nitrogen and 8.3 mg. % 
lipid phosphorus. A large amount of the protein 


possesses an electrophoretic mobility higher than — 


that of the serum albumin. These faster migrating 
proteins carry the lipid phosphorus as evidenced 
by analyses of electrophoretically isolated material 
and correlating sedimentation studies. By the 19th 
day of incubation they are present in much lower 
concentration. Simultaneously the lipid phos- 
phorus appears with slower migrating proteins. 
Sedimentation analyses of embryo serum in sodium 
chloride solutions of varying density shows the 
presence of at least 3 molecular components. 
Metabolism of dehydroisoandrosterone in a 
woman before and after removal of an adrenocor- 
tical tumor. Haro.p L. Mason, Joun J. SCHNEIDER 
(by invitation) and Epwin J. Kepier (by invita- 
tion). Division of Biochemistry and Division of 
Medicine, Mayo Clinic, Rochester, Minn. Dehydro- 
isoandrosterone acetate (150 mg/day for 8 days) 
was administered to a women with a virilizing 
adrenocortical tumor. The daily amount of 17- 
ketosteroids excreted increased from an average of 
258 to 274 mg., and the proportion of the 6-fraction 
did not change. After removal of the tumor, admin- 
istration of the same amount of dehydroisoandro- 
sterone acetate increased the excretion of 17-keto- 
steroids from 2.8 to 52.3 mg/day (average). The 
8-fraction increased progressively to 38 and 36 per 
cent of the total 17-ketosteroids on the 7th and 8th 
days. Androsterone, dehydroisoandrosterone, 
etiocholan-3(a)-ol-17-one, 3-chlorodehydroandro- 
sterone, A®-androstene-3(8),17(a@)-diol, pregnane- 
3(a), 20(a)-diol and a new alcohol, C2H;,0, were 
isolated from the urine during a control period, 
and during the first period of administration of 
dehydroisoandrosterone acetate. The quantitative 
relations of these compounds were essentially the 
same in the 2 periods. During the period after opera- 
tion, androsterone, dehydroisoandrosterone, etio- 
cholan-3(a)-ol-17-one and pregnanediol were iso- 
lated. It was expected that administration of an 
amount of dehydroisoandrosterone comparable to 
the amount being excreted would affect the rela- 
tions of the various urinary steroids, and that 
perhaps most of the dehydroisoandrosterone would 
be excreted unchanged. The only effect, however, 
was a small increase in the total amount of 17- 
ketosteroids. After operation considerable dehydro- 
isoandrosterone was recovered from the urine, and 
androsterone and etiocholanolone were isolated in 
amounts (43 and 32 mg., respectively) which were 





considerably greater than the total of the endoge. 
nous 17-ketosteroids. This last result is in accord 
with the conclusion that dehydroisoandrosterone 
normally is converted largely to androsterone and 
etiocholanolone before excretion. 

Manometric determination of methyl alcohol 
in blood. M. F. Mason. Parkland Hospital and 
Southwestern Medical College, Dallas, Tezas. 
Methyl alcohol, alone or in the presence of 
ethyl alcohol, in blood may be determined with 
accuracy sufficient for forensic purposes by the 
following manometric procedure which is inde- 
pendent of standardized reagents. The distillate 
obtained from 10cc. or 20cc. of tungstate filtrate 
in the Harger method for blood alcohol (J. Lab. 
Clin. Med. 20: 746, 1935) is made to 25 cc. Appara- 
tus ‘C’ described by Van Slyke et al. (J. Biol. 
Chem. 141: 627, 1941) for determining carboxyl- 
CO:z is modified by introduction of a side-arm 
equipped with a stop-cock and cup at the shoulder 
of the tube. Silicone lubricant is used sparingly in 
the stop-cocks, phosphoric acid as a joint seal. 
Five cc. of a bichromate-sulfuric acid mixture 
(e.g. Anstie’s reagent) are placed in the tube and 
the apparatus evacuated (water pump) several 
times with shaking. Five cc. of distillate and 0.5 
cc. of water for washing are admitted via the cup 
without loss of vacuum, the apparatus shaken, and 
boiled for 10 minutes. After cooling to about 45°C. 
the apparatus is connected to the chamber of the 
Van Slyke-Neill manometric analyzer and the C0: 
evolved is determined as described by Van Slyke 
et al. (vide supra). The blank is determined on 
acidified, boiled water, treated similarly. Methyl 
alcohol is calculated from the CO. determined. 
Recoveries of added methy] alcohol with or without 
ethyl alcohol ranged from 97 to 100%. In interpret- 
ing results the specificity features of the bichro- 
mate oxidation should be kept in mind. 

Preliminary communication on the effect of 
growth hormone on tissue enzymes. James C. 
Maris (introduced by Oxiver H. GazsLeR). 
Edsel B. Ford Institute for Medical Research, 
Henry Ford Hospital, Detroit, Mich. Growth hor- 
mone might promote nitrogen storage by reducingy 
amino acid deamination, or by increasing Te 
utilization of D-amino acids, therefore its effect 
on D-amino acid oxidase activity was investigated 
The oxidase was assayed according to Axelrod é 
al. (J. Biol. Chem., 184: 749, 1940), but a pyro 
phosphate buffer of px 8.3 was employed. In wird 
experiments involving five different oxidase sources 
and various px values showed growth preparations 
to be without effect. Growth hormone also did 
not counteract the oxidase inhibitor effect. Experi 
ments on the intact rat, using two strains, sever 
levels of hormone treatment, groups of both sexes 
with both ad libitum and paired feeding we 
performed. The data for one representative series 
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follow: Five ‘plateaued’ Sprague-Dawley female 
rats were given 6 mg. hormone intraperitoneally 
per day for 7 days and 12 mg. on the 8th day, fol- 
lowing which they and their pair-fed controls were 
killed for enzyme assay. Oxidase activities, and 
standard deviations, are given in cmm. oxygen 
uptake per organ/hr/100 gm. final body weight. 
The essentially constant enzyme activity would 
indicate that no specific activating or deactivating 
relationship exists between the hormone and the 





Organ Controls Treated 





—1170 +740 
—730 +470 


—1220 +170 
—1100 +490 





oxidase. The total amount of functioning enzyme in 
the liver appears roughly equal to that in the kid- 
ney. Effects of growth preparations on other en- 
zyme systems will also be discussed. 

Formazyl color reaction as a possible bio- 
chemical analytical tool. Norman L. MatrHews 


(introduced by Eart R. Norris). Dept. of Pharm-. 


acology, Univ. of Washington, Seattle, Wash., 
Emory Univ. School of Medicine, Emory Univer- 
sity, Ga., and Univ. of Rochester School of Medi- 
cineand Dentistry, Rochester, N. Y. Although ‘the 
formazyls were well known in the older literature, 
apparently no attempt has been made to use the 
formation of these highly colored substances for 
analytical purposes. The following classification 
serves to indicate the possible wide range of ap- 
plication of the formazyls in this respect : I. Sub- 
stances which yield formazyls by direct reaction 
with benzene diazonium salts in a) mild acid me- 
dium (oxalacetic, acetoacetic, and malonic acids) 
and b) only alkaline medium (pyruvic acid, ace- 
“Baldehyde, acetone, etc.); II. Substances whose 
“Bphenylhydrazones yield formazyls when reacted 
with diazonium salts in alkaline medium (alde- 
hydes, aldose sugars, and certain alpha-ketoacids). 
‘§Yormazyls apparently have not been prepared from 
‘Bldoses, and only formazy] itself could be isolated 
from the reaction mixture when mannose phenyl- 
O-@hydrazone and glucose phenylhydrazone were 
Pmstudied. The advantages of the formazyls as 

possible analytical agents are that they are easily 

formed, the sensitivity is great and the colors are 

tharacteristic. Disadvantages are that a mixture 
Wf formazyls is often formed from one compound, 
te reaction is not specific; and there is a certain 
ie Mount of blank color. Quantitative studies have 


and been made with glucose. It was found possible to 


achieve excellent color development by simply 
treating with iodine a solution prepared by adding 
20H to a briefly heated mixture of the glucose 
Sample and buffered phenylhydrazine solution. 
am With proper conditions it is possible to minimize 
jeg the blank color, quantitate the amount of color 
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with the amount of glucose and limit the effect 
of interfering substances. 

Deamination of crystalline egg albumin. Pau. 
MAvRreER (by invitation) and Micnar, HEIDEL- 
BERGER. Depis. of Biochemistry and Medicine, 
College of Physicians and Surgeons, Columbia 
University, New York City. Water solutions of 
crystalline egg albumin (Ea) were treated at 
0-2°C. in acetate buffer with NaNO, at px 4.0 for 
varying periods. The mixtures were neutralized, 
dialyzed nitrite-free, and were treated with thio- 
glycollic acid at pu 7.5 to reduce any -S-S- linkages 
formed. After dialysis to remove thioglycollate, 
two fractions were separated at the pH of maximum 
insolubility, 3.9 to 4.0, one soluble, the other in- 
soluble. Both fractions gave homogeneous elec- 
trophoretic and diffusion patterns. The soluble 
fraction was homogeneous in the ultracentrifuge 
and showed the properties to be expected of an 
undenatured, partly deaminated Ea. Complete de- 
amination was not achieved under the mild condi- 
tions used. In spite of the care taken, the insoluble 
fraction, which increased with time of exposure 
to the deaminating solution, was denatured as 
shown by its insolubility at the isoelectric point 
and other-physical properties and by its chemical 
and immunological reactions. Data are presented 
on the percentage of deamination, viscosity, 
[alp, and cross reactivity of each fraction with 
calibrated anti-Ea and anti-denatured Ea sera. 

Depolymerase activities of calf spleen and 
thymus cathepsin preparations. Mary E. Maver 
and ANTOINETTE GRECO (by invitation). National 
Cancer Institute, Bethesda, Md. In a study of the 
role of cathepsins in nuclear metabolism it was 
found that these intracellular proteinases from calf 
thymus and calf spleen hydrolyzed thymus nu- 
cleoproteins and rendered the nucleic acid di- 
alyzable. This dipolymerizing function of the 
cathepsin preparations differed from that of the 
pancreatic dipolymerases in showing optimal ac- 
tivity at po 4.5 for both the desoxyribosenucleic 
acid (DNA) and ribosenucleic acid (RNA). In 
view of the close association of proteolytic activity 
with the crystalline depolymerases of the pan- 
creas the correlation of proteinase activity with 
the dipolymerase activity of the cathepsins is of 
interest. The spleen enzymes which show the high- 
est catheptic activity of any tissue studied show 
the greatest depolymerase activity. The same ac- 
tivators and inhibitors which affect the catheptic 
activities of these enzymes also affected their 
depolymerase activities. The proteinase activity 
of the calf spleen cathepsin was found previously 
to be sensitive to the sulfhydryl reagent, p- 
chloromercuribenzoate. The K value of 22 x 107% 
for the first order reaction in the depolymerization 
of DNA as determined by viscosity measurements 
was reduced 48% by the addition of 2.5 micromoles 
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of p-chloromercuribenzoate per mg. enzyme. The 
same reagent decreased the amount of soluble 
phosphorus liberated from both DNA and RNA. 
No inorganic phosphorus was liberated by the 
cathepsins. Cysteine caused a definite increase in 
the rate of depolymerization of DNA and in the 
amount of soluble phosphorus liberated. 
Hepato-renal factors in circulatory homeostasis. 
XXI. Quantitative immunochemistry of ferritin 
and apoferritin. ABRAHAM Mazur and EprHraim 
SHork (by invitation). Dept. of Medicine, Cornell 
Univ. Medical College and The New York Hos- 
pital, New York City. During a study which re- 
sulted in the identification of ferritin as the hepa- 
tic vasodepressor, VDM, which is concerned with 
the regulation of the peripheral circulation (J. 
Biol. Chem., 176: 771, 1948), the immunochemical 
behavior of ferritin and its iron-free protein moiety, 
apoferritin, was investigated. Using the quantita- 
tive-precipitin technique, it was shown that horse 
liver and spleen ferritin are identical. Similar 
immunochemical identity was established for 


horse ferritin and apoferritin. The iron in the 
specific precipitates accounted quantitatively for 
all of the antigen added in the region of excess 
antibody and up to the end of the equivalence 
zone. Thus, in these zones, the antibody N in the 
precipitate may be calculated by subtracting the 


added antigen N from the total N of the precipi- 
tate. Calculation of the molar ratios of rabbit serum 
antibody (M 150,000) to apoferritin (M 465,000 ) 
gave values corresponding to the formulae, Anti- 
bodyes Apoferritin in the zone of extreme antibody 
excess, Ab;,Apo at the antibody excess end of 
the equivalence zone and AB;Apo at the antigen 
excess end of the equivalence zone. Inhibition of 
precipitation was observed with large excess of 
antigen. By the micro-precipitin technique, using 
the Folin color reagent to estimate the precipitated 
protein, 1 to 2 gamma ferritin N could be deter- 
mined. By means of the complement-fixation test, 
0.05 gamma ferritin N was detected. Immuno- 
chemical cross reactions were obtained between 
horse and dog ferritins and to a lesser extent be- 
tween horse and human ferritins. 

Hepato-renal factors in circulatory homeo- 
stasis. XXII. Chemical properties of ferritin and 
apoferritin. ABRAHAM Mazur and EpHRAIM SHORR 
(by invitation). Dept. of Medicine, Cornell Univ. 
Medical College and The New York Hospital, 
New York City. The identity of ferritin with the 
hepatic vasodepressor, VDM, which is concerned 
with the regulation of the peripheral circulation 
(J. Biol. Chem., 176: 771, 1948) led to a study of 
some chemical characteristics of ferritin and its 
iron-free protein moiety, apoferritin. Fractiona- 
tion with varying concentrations of (NH,).SO, 
yielded preparations with widely differing Fe 
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content. The originalferritin contained 1.88 mg. 
Fe/mg. N. The fraction precipitated at 23% 
saturated (NH,)sSO, had 2.20 mg. Fe/mg. N, 
whereas that precipitated between 40-50% sat- 
urated (NH,4)oSO, had 0.55 mg. Fe/mg. N. All 
fractions gave typical crystals with CdSO,. The 
ration of Fe:P in all fractions as constant. A 
similar ractionation was obtained by centrifuging 
a ferritin solution at 13,000 rpm. Electrophoresis 
studies with ferritin and apoferritin yielded iden- 
tical mobilities at pH values from 3.95 to 8.6. An 
approximate isoelectric point of 4.4 was thus ob- 
tained. Amino acid analyses of apoferritin and 
ferritin yielded identical values for both on the 
basis of N content. Some amino acid values for 
apoferritin were (in %): glutamic (17.0), leucine 
(19.1), arginine (9.0), lysine (7.5), histidine 
(4.8), phenylalanine (5.9), tyrosine (4.8), valine 
(4.3), cystine (1.7), methionine (1.8). The total 
S of apoferritin (0.89%) was accounted for by 
cystine and methionine. The action of crystalline 
pepsin and trypsin on ferritin and apoferritin was 
also studied. 

Comparison of the electrophoretic components 
of human serum at pH 4.5 and 8.4. Joun W. MEnL, 
FLORENCE GOLDEN (by invitation), and JANE 
Humpnurey (by invitation). Dept. of Biochemistry 
and Nutrition, University of Southern California 
School of Medicine, and the Los Angeles County 
General Hospital, Los Angeles, Calif. At a pu of 
4.5, two components with isoelectric points below 
those of serum albumin may be distinguished .One 
of these has been identified as a mucoprotein, and 
has been found to increase in cancer, pneumonia, 
and a number of other conditions. This component 
contributes to the a-globulin fraction at pu 8.4. 
The other acid component is also increased in 
conditions in which the most acidfraction is in- 
creased, and may be also a mucoprotein. Three 
globulin fractions are obtained at pu 4.5, one of 
which can be identified with y-globulin, and a sec- 
ond with 6-globulin. The third component must be 
made up of part of the a-globulin indicated by 
electrophoresis at pu 8.4. The quantitative rela- 
tions between the components observed at pH 
4.5 and pu 8.4 will be discussed, and possible ap- 
plications to the study of pathological sera consid- 
ered. 

Metabolism of 2,4- and 3,5-diketo acids. 
ALTON MEISTER (introduced by Jesse P. GREEN- 
sTEIN). National Cancer Institute, Bethesda, Md. 
The enzymatic hydrolysis of 2, 4-diketo acids yield- 
ing pyruvic and fatty acids, which was previously 
reported, may be followed by an ultraviolet ab- 
sorption technique. Such a procedure was employed 
in following the metabolism of 3, 5-diketohexanolc 
acid and its é-lactone. The lactone was enzymat!- 
cally converted to free 3,5-diketohexanoic acid 
and the free acid was hydrolyzed to yield aceto- 





The 
ae. 
ging 
resis 
den- 
. An 
: ob- 
and 
the 
s for 
icine 
dine 
aline 
total 
r by 
Jline 
was 


ents 
EHL, 
JANE 
istry 
yrnia 
punty 
DH of 
yelow 
|.One 
, and 
onia, 
nent 
1 8.4. 
din 
s in- 
Three 
ne of 
1 sec: 
ist be 
rela- 
t pH 
e ap- 
nsid- 


acids. 
2EEN- 
5 Md. 
yield- 
ously 
t ab- 
loyed 
canoic 
rmati- 
, acid 
aceto- 


March 1949 


acetic and acetic acids by homogenates of rat liver 
and kidney. Lactonase activity was associated 
with the sedimentable fraction of liver homogenate 
and had a pH optimum at about 6, while the ac- 
tivity toward 2,4- and 3,5-diketo acids remained 
in the supernatant after high speed centrifugation. 
The pH optimum for hydrolysis of 2,4- and 3,5- 
diketohexanoic acids was 7.3 to 7.9. Hydrolysis of 
2.4- and of 3,5-diketo acids are analogous in that 
both reactions involve splitting of a C-acyl group. 
2,4-diketohexanoic acid was hydrolyzed 11 to 14 
times more rapidly than was 3,5-diketohexanoic 
acid by liver and kidney of several species, by 
mouse hepatoma, and by partially purified enzyme 
preparations. Under conditions where n-hexanoic, 
8-ketohexanoic, and 2,4-hexadienoic acids were 
oxidized rapidly by a sedimentable fraction of rat 
liver fortified as described by Lehninger, both 
24- and 3,5-diketohexanoic acids were metab- 
olized at negligible rates. This suggests that these 
plyketo acids as such are not intermediates in 
the oxidation of n-hexanoic acid in this system, but 
are probably involved in other metabolic pathways. 


| Synthesis and microbiological testing of some 


alpha-aminosulfonic acids. JuL1uS MENDEL and 
DonaLD W. Visser (introdtced by Harry J. 
Devet, Jr.). Dept. of Biochemistry and Nutri- 
lion, Univ. of Southern California School of 
Medicine, Los Angeles, Calif. Several alpha- 
minosulfoniec acids have been prepared which 
competitively inhibit the naturally-occurring al- 
pha-aminocarboxylic acids. McIlwain has reported 
wonsiderable overlapping in the growth-inhibiting 
ability of the aliphatic alpha-aminocarboxylic 
aids. It was of interest, therefore, to synthesize 
a0 aliphatic aminosulfonie acid having no struc- 
tural analog among the naturally-occurring amino 
acids. Alpha-aminopropanesulfonic acid and alpha- 
imino-beta-bromobutanesulfonie acid were syn- 
thesized by the addition of ammonium bisulfite to 
‘slight excess of the appropriate aldehyde. The 
‘lpha-aminopropanesulfonic acid was antagonistic 
‘oward Lactobacillus casei at levels from 10? to 
lu. Slight reversal of antagonism was observed 
in the presence of alpha-aminobutyric acid, but no 

‘versal of growth occurred with any of the other 
mino acids or mixtures of amino acids. Alpha- 
‘mino-beta-bromobutanesulfonic acid inhibited the 
towth of Lactobacillus casei completely at 10~* m 

heentration. 

Quantitation of the growth-retarding and ane- 
nia-producing effects of hexahomoserine. E. T. 
Mertz, R. H. Waurz, Jr., D. C. Suexron, L. P. 
DoYLE, and A. L. DrELez (introduced by F. W. 
UACKENBUSH). Dept. of Agricultural Chemistry 
and Veterinary Science, Purdue University, La- 
‘yelle, Ind. Young white rats were divided into 
Oups of 6 and maintained for 28 days on a basal 
Het containing zein, tryptophan, histidine, and 
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2% DL-lysine- HCl. Each group received, in addi- 
tion to the basal diet, a different level of DL- 
hexahomoserine (a-amino, e-hydroxy caproic acid). 
When the diet contained 0.08% to 0.33 DL-hexa- 
homoserine, the growth rate was retarded without 
the simultaneous development of anemia. When 
the diet contained 1% DL-hexahomoserine, the 
growth rate was either retarded or reduced to 
zero, and the animals developed anemia. The rats 
were autopsied at the end of the experiment, and 
the autopsy findings will be discussed. 

Electrometric method for the determination 
of red blood cell and plasma cholinesterase ac- 
tivity. Harry O. MicuHet (introduced by Wini1AM 
H. Summerson). Biochemistry Section, Medical 
Div., Army Chemical Center, Md. Red blood cell 
and plasma cholinesterase activity is determined 
in terms of the change in pu produced at 25° by the 
action of the enzyme on acetylcholine in a stand- 
ard veronal-phosphate buffer, initially at px 8.00. 
The pu change is measured with the glass electrode, 
and the reaction time is 1-1} hours. Separate buffer 
solutions are used for red cells and plasma; the 
capacity of the buffers is such that relatively large 
variation in buffer capacity of added red cells or 
plasma do not affect results, and the decrease in 
enzymatic activity with decrease in pH is com- 
pensated for by an equivalent decrease in buffer 
capacity over the same range. Small correction 
factors are provided for non-enzymatic hydrolysis 
and for slight deviation in rate of pH change with 
pu. Only 1 ml. of a 1:50 dilution of plasma or 
hemolyzed red cells is required for a determination. 
The method compares favorably with the standard 
manometric procedure, and is much more suitable 
for routine use. 

Metabolic conversion of the carbon chain of 
DL-lysine-c-C" to L-arginine in the dog. Leon 
L. Miuirr. Dept. of Radiation Biology, Univ. of 
Rochester, School of Medicine and Dentistry, Roches- 
ter, N. Y. DL-Lysine-e-C™ (2.00 gm., 1.24 X 108 
disintegrations/min.) was fed mixed with meat 
protein to a normal dog. The dog was killed with 
perfusion 24 hours later. Tissue and blood proteins 
were hydrolyzed with 20% HCl, and the basic 
amino acids separated with the ion exchanger Am- 
berlite IRC-50. L-Arginine was isolated as the 
monoflavianate, after several reprecipitations from 





| C4 DISINTEGRATION/MINUTE/MILLIMOL 
xX 10-4 





Arginine | Guanidi- \ornithine | Glutamic 
flavianate| moiety | moiety acid 





0.13 0.19 | 0.75 
Plasma protein 0.15 0.13 | 0.60 





solution containing added inert L-lysine failed to 
change its activity. The flavianate was assayed as -. 
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such and a portion decomposed with barium hy- 
droxide. The arginine was converted to ornithine, 
carbon dioxide and ammonia by further treatment 
with baryta in a sealed tube. Ornithine was iso- 
lated as a diparatoluenesulfonyl derivative which 
was assayed as such. The ornithine moiety con- 
tained about 50% of the activity present in the 
arginine flavianate. The rest of the activity was 
found in the CO: of the guanidine moiety. The ac- 
tivity of glutamic acid isolated from the same 
tissues is included for comparison. Because the 
glutamic acid had only about 4 times the activity 
of the ornithine, it seems more likely that both 
were derived from a common precursor, rather 
than that ornithine is derived from glutamic acid 
through several intermediates postulated by others 
for such a conversion. 

Metabolic conversion of the carbon chain of 
DL-Lysine-e-C to L-glutamic and L-aspartic 
acids in the dog. LEon L. M1tier and WituramM F. 
BALE (by invitation). Dept. of Radiation Biology, 
Univ. of Rochester School of Medicineand Dentistry, 
Rochester, N. Y. DL-Lysine-e-C™ (2.00 gm. with 
1.24 X 10° disintegrations/min.) was fed with meat 
protein to a normal dog. When killed 24 hours 
later, approximately 4 of the activity had appeared 
in the expired COs, 3 in the urine and the rest in- 
corporated in tissue and blood proteins. The pro- 
teins were hydrolyzed with 20% HCl, and the 
dicarboxylic amino acids separated with the ion 
exchanger Amberlite IR-4. Glutamic acid was 
isolated as the hydrochloride and aspartic acid as 
the copper salt. Paper partition chromatography 
was used routinely to control the separations and 
as an added criterion of purity of isolated amino 
acids. No evidence for the occurrence of a-amino- 
adipic acid was found. The most likely interpreta- 
tion of the data must postulate more or less direct 
conversion of the carbon chain of lysine to that of 
glutamic acid by a hitherto unrecognized mecha- 
nism. 

Podophyllotoxin on enzymes and tissue metab- 
olism. ZELMA BaKER MILLER, CLARKE Davison 
(by invitation) and Paut K. Smiru. Dept. of 
Pharmacology, George Washington Univ. School 
of Medicine, Washington, D. C. Podophyllotoxin, a 
carcinoclastic agent from podophyllin, was in- 
vestigated gainst various metabolic systems. 
Oxygen uptake of rat kidney slices is progressively 
inhibited by 10-*m podophyllotoxin (74% at 3 
hours). Podophyllotixin at 10~‘m inhibits to a less 
degree. The inhibition is greater in the absence of 
added substrate than in the presence of alanine, 
pyruvate, succinate and glutamate. Acetate oxida- 
tion is inhibited. The oxygen uptake of rat brain 
and liver slices, and of rat testes is only slightly 
reduced. The respiration of whole 5-day chick 
embryo is inhibited in the absense of, but not in 
the presence of, glucose. Oxygen uptake is stim- 
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ulated by podophyllotoxin below 10-*m. Anaerobic 
glycolysis of 5-day chick embryo is inhibited 30-60 
% by 107m podophyllotoxin ; that of rat testes is 
inhibited 40-75%. Stimulation is sometimes ob- 
served at lower concentrations. Rat brain glycolysis 
is not affected. Carbohydrate synthesis from kid- 
ney slices and pyruvate is inhibited 40% by 107% 
podophyllotoxin. Acetate and butyrate, but not 
glucose, oxidation by rabbit kidney homogenates 
is markedly inhibited by 10-*m podophyllotoxin. 
Succinoxidase (pigeon breast), choline and hypo- 
xanthine oxidases (liver), choline esterase (brain), 
leucine oxidase (Proteus vulgaris), adenosine 
triphosphatase (liver), serum acid and alkaline 
phosphatase, ribonuclease (spleen), and thymonv- 
cleodepolymerase (dog serum) are not affected by 
this concentration. The viscosity of highly purified 
thymonucleic acid is not decreased by 30™u 
podophyllotoxin. 

Prolamines treated with nitrogen trichloride. 
III. Sulfated zein. FerNANDA MiISANni (by invita- 
tion, Partie Weiss (by invitation), M. G. Cor- 
pasco (by invitation), T. W. Farr (by invitation), 
and L. Reiner. Research Laboratories of Wallace 
& Tiernan Products, Inc., Belleville, N. J. The 
NCl;-treated zein was sulfated according to the 
procedure of Reitz et al. (J. A. C. S. 68: 1024). 
The resulting product contained 1.9% sulfate 
sulfur and was soluble in water at neutral pu 
values. It possessed the typical fit producing 
toxicity of the parent compound. If zein was first 
sulfated and then treated with NCI; a non-toxic 
product resulted. The NCI; consumption by sul- 
fated zein was at least as great as that of the native 
zein. It appears that sulfation blocked in some 
manner the reactive group. Sulfamation is hardly 
responsible for the blocking effect since it has been 
shown previously that -NH: groups are not in- 
volved in the toxogenic reaction. Esterification of 
-OH and -SH groups, sulfonation and denaturation 
through dehydration might have occurred. One of 
the groups involved in these reactions must also 
be involved in the production of a toxic residue 
through reaction with NCI. 

Glycogen content of the liver of fasted alloxan 
diabetic rats. Yosurkazu Morita (by invitation 
and James M. Orren. Dept. of Physiological 
Chemistry, Wayne Univ. College of Medicine, De- 
troit, Mich. In the course of investigations on the 
effect of inorganic and organic phosphate upon the 
glucose utilization of alloxan diabetic rats, it be- 
came necessary to determine the liver glycoge? 
levels in fasting diabetic animals. A survey of the 
literature showed little information on this ques 
tion. Male Sprague-Dawley rats, 150-250 gm. 2 
weight were rendered diabetic by injecting allo 
xan. Liver glycogen and blood sugar levels were 
determined on 24-hour and 48-hour fasted al! 
mals, and the results compared with values foun 
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in normal controls. Twenty rats were used in each 
group. In the 24-hour fasted animals, the diabetic 
group averaged 2.15 gm. + 0.277 (the standard error 


of the mean) per 100 gm. of liver, while the nor- 


mals averaged 0.324 + 0.053 gm. %, a highly sig- 
nificant: difference. In the 48-hour fasted group, 
the diabetic animals showed 0.679 + 0.090 gm. 
%, also a highly significant difference. The fasting 
blood sugar for the 24-hour fasted group of diabetic 
animals averaged 153 +22 mg. %, for the 48-hour 
fasted animals, 90 + 7 mg. %. The blood sugar 
values for the control group of rats were within 
the normal range (55-90 mg. %). Studies on the 
effect of inorganic phosphate and hexose phosphate 
on the glycogen content of the liver in the alloxan 
diabetic rat are now in progress. 

Position of the oxygen dissociation curve in 
cyanotic congenital heart disease. MINERVA 
Morse, Donatp E. CassgE.s (by invitation) and 
Me.tBa Hover (by invitation). Dept. of Pedia- 
irics, Univ. of Chicago, Chicago, Ill. In spite of 
decreased arterial oxygen saturation, the arterial 
oxygen content in cyanotic congenital heart dis- 
ease is usually as high or higher than normal be- 
cause of a compensating polycythemia. It is possi- 
ble, however, that the tissues suffer anoxia due to 
the low oxygen tension associated with lowered 
saturation. The position of the oxygen dissociation 
curve has been examined to determine whether 
the affinity of hemoglobin for oxygen has been al- 
tered by compensatory processes in such individ- 
uals. Data were derived from Van Slyke analyses 
of blood samples equilibrated at 37°C. with gas 
mixtures containing approximately 5% COz and 
different tensions of Oz. Data were corrected to a 
pH, of 7.1. As a control coresponding data were 
determined for normal individuals. The position 
of the Oz dissociation curve for healthy young adult 
males as determined by us was found to differ 
somewhat from reports in the literature. Further- 
more the curve for normal children lay to the right 
of that for adult males. Positions of the curve for 
patients with cyanotic congenital heart disease, 
compared with those of normal individuals of ap- 
proximately the same age, indicate a trend toward 
the right, ie., toward decreased affinity of hemo- 
globin for oxygen. This is more marked in adults 
than in children, and is especially marked in cases 
omplicated by pulmonary stenosis. This is inter- 
preted as an adaptation to increase the oxygen 
tension of the tissues. 

Hemostatic effects of normal blood transfusions 
in hemophilia-like swine. M. E. Munrer (intro- 
dueed by A. G. Hocan). Depts. of Agricultural 
Chemistry and Animal Husbandry, University of 
Missouri, Columbia, Mo. Evidence has been accu- 
mulated to show that the hemophilia-like swine 
at the Missouri Experiment Station have a blood 
Vessel defect in addition to the previously ob- 
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served coagulation defect. A number of treat- 
ments have been effective in reducing the coagula- 
tion time to near the normal level but these treat- 
ments have not been effective in reducing the 
prolonged saline bleeding time. The injection of 
hemolytic agents or hemolyzed cells will sharply 
lower the coagulation time but has no effect upon 
the saline bleeding time. An intravenous injection 
of 5-50 ml. of normal blood in a 50-pound bleeder 
pig lowers the coagulation time but the bleeding 
time of over 600 seconds is not affected. However, 
if the amount of normal swine blood transfused into 
a 50-pound bleeder animal is increased to 500 ml. 
both the coagulation time and saline bleeding time 
are lowered. Ten animals ranging from 13 pounds- 
140 pounds in weight were given transfusions rang- 
ing from 175 ml.-1000 ml. All animals had a saline 
bleeding time of more than 600 seconds before 
transfusion and an average of 195 seconds after 
transfusion. It appears that there are two blood 
factors involved in the hemostatic defect in hemo- 
philia-like swine, one that affects coagulation time 
and another that affects bleeding time. If there isa 
capillary defect, as is usually postulated with 
prolonged bleeding times, then the capillaries may 
be affected by the blood that is flowing through 
them and failure of the capillaries to constrict 
could be caused by a blood defect. 

Relation of the electrolyte compositions of 
serum and skeletal muscle. EybwarpD MUNTWYLER, 
Grace E. Grirrin (by invitation), GEorGE S. 
SAMUELSEN (by invitation) and Lots E. Grir- 
FITH (by invitation). Dept. of Biochemistry, Long 
Island College of Medicine, Brooklyn, N. Y. The 
electrolyte content of the serum and skeletal mus- 
cle was determined in rats and dogs maintained cn 
diets deficient in potassium, and following repeated 
injections of desoxycorticosterone acetate. In rats, 
the loss of skeletal muscle potassium and gain of 
intracellular sodium was found to be accompanied 
by an increased serum bicarbonate and a lowered 
sertm chloride concentration. These observations 
are in agreement with those reported recently by 
Darrow, et al. (J. Clin. Invest. 27: 198, 1948). 
In the present experiments the change in the com- 
position of the muscle with respect to potassium 
and sodium was generally found to be less pro- 
nounced in dogs than in rats. Dogs with a deficit 
of muscle potassium and gain of intracellular so- 
dium failed to exhibit the large increase in the 
serum bicarbonate concentration observed in rats. 
Similarly, there was a smaller decrease in the 
serum chloride concentration. However, in certain 
experiments with dogs the serum bicarbonate con- 
centration tended to be increased. In these in- 
stances the serum chloride concentration appeared 
to show a relatively greater fall. 

New colorimetric reaction for the determina- 
tion of epinephrine. SamuEL NaTELSON and JOSEPH 
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B. Pincus (introduced by ALBERT E. SoBEL). 
Dept. of Chemistry and Pediatrics, Jewish Hospital, 
Brooklyn 16, N. Y. 100 wg. of epinephrine heated 
in a boiling water bath for twenty minutes with 3 
ml. of a 2% selenic acid solution in 1 N sulfuric acid 
will reduce the selenic acid to produce a pale blue 
color turning to yellow and then orange. An orange 
precipitate forms on standing. When this solution 
is cooled to room temperature and acid arsenomolyb- 
date is added the molybdate blue develops in a 
few minutes. Acid Phosphotungstate and acid 
Phosphomolybdate will also produce blues but of 
lesser intensity. Glucose, Tryptophane, Glycine, 
Methionine and Tyrosine do not interfere in this 
procedure. Catechol gives the same reaction. The 
color read at 730 my. in the Beckman Spectro- 
photometer yielded an E\% of approximately 2000 
at 730 mz. based on the amount of epinephrine 
present. If the color is developed in 1 ml. and the 
micro cuvettes with a 1 em. light path are used the 
procedure is capable of determining 0.2 ug. of epi- 
nephrine. 

Concentration of bound pantothenic acid. J. B. 
NEILANDS (by invitation), Harvey Hiaains (by 
invitation), and F. M. Srrona. Dept. of Biochem- 
istry, College of Agriculture, Univ. of Wisconsin, 
Madison, Wis. The development of Lipmann’s 
enzymatic method for liberation of pantothenic 
acid from coenzyme A preparations (J. Biol. Chem.., 
167 : 869, 1947) offered a convenient guide for at- 
tempts to purify the bound (7.e. microbiologically 
unavailable) form of pantothenic acid present in 
certain fresh biological meterials. Preliminary work 
with hog liver and fresh brewer’s yeast involving 
hot water extraction, precipitation with 70% al- 
cohol, and fractional precipitation with heavy 
metal salts led to preparations containing only 
about 0.1% pantothenic acid in the bound form. 
Better results were obtained when livers from 
freshly killed rabbits were homogenized with 0.9% 
KCl, and the easily sedimentable fraetion (‘cy- 
clophorase’, Green et al., J. Biol. Chem., 172 +389, 
1948) was used as starting material. When this 
material was deproteinized with trichloracetic 
acid, and precipitated with barium and alcohol, 
the precipitate contained 0.2-0.4% of bound panto- 
thenic acid. Counter-current fractionation (Craig) 
of such concentrates with phenol and aqueous 
buffer solutions raised the purity to about 2%. 
This represents approximately a 150-200-fold con- 
centration as compared to the original liver. Such 
preparations contain no detectable free pantothenic 
acid. 

Effect of pH and temperature on carboxypep- 
tidase activity. Hans NeruratH and ELAINE 
ELKINS-KAUFMAN (by invitation). Dept. of Bio- 
chemistry, Duke Univ. School of Medicine, Dur- 
ham, N.C. Kinetic measurements of the hydrolysis 
of carbobenzoxyglycyl-L-phenylalanine by carbo- 
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xypeptidase were carried out at pH 6.5, 7.5, 8.3 and 
9.0, and at temperatures ranging from 9° to 32°. 
Hydrolysis rates were evaluated according to the 
two-step reaction mechanism and were expressed 
in terms of Km, the enzyme-substrate dissociation 
constant, and k’, the specific rate constant for 
the activation process (Elkins-Kaufman and 
Neurath, J. Biol. Chem. 175: 898, 1948). K,, 
was minimal at pH 7.5 and increased about 5 fold 
between pH 7.5 and 6.5, and about 2 fold between 
pu 7.5 and 9.0. k’ was constant between pH 7.5 and 
8.3, with a sharp increase below and a moderate 
decrease above this range. The calculated maximun 
proteolytic coefficient was highest at pu 7.5. 
Measurements of the temperature effects at each 
pH were interpreted in terms of the classical 
thermodynamic constants, 4H, AS and AF, for 
the equilibrium reaction (step 1) and in terms of 
the corresponding constants for the activation 
process (step 2), as previously described for 
chymotrypsin (Kaufman, Neurath and Schwert. 
J. Biol. Chem. 177, in press). AH decreased 
markedly with increasing pH. However, a com- 
pensatory decrease in AS, the entropy of the equi- 
librium reaction, rendered AF, the free energy 
change, nearly independent of pu (about 1,600 
cal/mole). Similar relations were found for the 
corresponding thermodynamic constants of the 
activation process AF* about 15,000 cal/mole). 
The significance of these data is discussed. 
Histochemical demonstration of three groups 
of alkaline (pu 9.2) phosphatases using various 
substrates and inhibitors.WiLt1amM Newman (by 
invitation), IRw1n FEIGIN (by invitation), ABNER 
Wo r (by invitation), and Evvin A. Kasart.Vel- 
eran’s Hospital, Kingsbridge; Departments of 
Pathology and Neurology, Columbia Universily 
and the Neurological Institute, New York City. 
The Gomori histochemical technic for localizing 
alkaline phosphatases was studied using glycero- 
phosphate, glucose-I-phosphate, creatine phosphate, 
yeast nucleic and adenylic acids, thiaminepyr- 
phosphate hexosediphosphate, muscle adenyli¢ 
acid and adenosinetriphosphate as substrates and 
with various inhibitors. Three distinct groups o 
alkaline (pH 9.2) phosphatases were recognized. 
Group I enzymes were seen with all substrates in 
cytoplasm and nuclei of many organs, notably, in- 
testine, renal tubules and adrenal cortex. Enzyme 
action is inhibited by heat, M/4 glycine or arginine 
and M/100 KCN, and corresponds largely with 
previous histochemical findings. Optimal Group ! 
staining appeared with all substrates except thia- 
minepyrophosphate and yeast nucleic acid. Grow? 
II enzymes are demonstrated in cytoplasm of cells 
lacking Group I with muscle adenylic acid and 
adenosinetriphosphate, but not with yeast adenylic 
acid or other substrates, suggesting specificity 
for the purine-ribose-5-phosphate linkage. row? 
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II enzymes occur characteristically in cytoplasm 
and nuclei of smooth muscle and some connective 
tissues. Group III enzymes occur in nuclei. Mus- 
cle and yeast adenylic acids, creatine and glycero- 
phosphates are more rapidly split than the other 
substrates; these differences in rates of hydrolysis 
permit recognition of Group III.Group II and III 
enzymes are less affected by heat, glycine, arginine 
and KCN than are Group J faciliatating differentia- 
tion. Dialysates of autolyzed rat intestine and 
guinea pig kidney and adrenal enhance staining 
even with optimal Mg*tt and inhibitory glycine 
concentrations. 

Effect of folic acid, liver extract and vitamin 
By. on hemoglobin regeneration in chicks. C. A. 
NicHou (by invitation), A. E. Harper (by invita- 
tion), L. S. Drerricn (by invitation) and C. A. 
E.veHJEM. Dept. of Biochemistry, College of 
Agriculture, Univ. of Wisconsin, Madison, Wis. 
No change in hemoglobin level accompanied the 
growth response of chicks to injection of anti- 
pernicious anemia liver extracts or vitamin By 
when a corn-soybean basal ration was fed. How- 
ever, chicks fed a folic acid deficient purified ration 
for 21 days developed a slight anemia. If a single 
injection of phenylhydrazine hydrochloride (2 
mg/100 gm. body wt.) was given at this time a 
severe anemia developed within two days. Experi- 
mental treatments were then begun and hemo- 
globin levels were determined at 2- to 4-day inter- 
vals. Injection of liver extract or vitamin By: alone 
did not cause any significant hemoglobin response. 
Folic acid alone produced a definite increase and 
pteroyl triglutamate and pteroyl heptaglutamate 
were equally as effective at equimolar dosage. The 
combined administration of folic acid and liver 
extract or folic acid and vitamin By: induced a more 
rapid regeneration of hemoglobin than treatment 
with folie acid alone. The duration of the depletion 
period influenced this response. After 14 days, 
treatment with folic acid and liver extract did not 
differ from treatment with folic acid alone. After 
21 or more days depletion, treatment with folic 
acid and liver extract consistently caused more 
rapid regeneration of hemoglobin than treatment 
with folie acid alone. Chicks continued on a folic 
aid-deficient diet or on a diet containing vitamin 
Bisand low levels of folic acid developed a charac- 
teristic paralysis. The response of these chicks to 
treatment with folic acid and related compounds 
will be reported. 

Protein and amino acid requirements of the 
German cockroach. J. L. Notanp (by invitation) 
andC. A. BAuMANN. Dept. of Biochemistry, College 
of Agriculture, Univ. of Wisconsin, Madison, Wis. 
Cockroaches were fed semi-synthetic diets con- 
taining various amounts and kinds of protein, and 
the rates of growth and maturation were deter- 
mined. The quantitative requirement for casein 
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was met at a level of 30% casein plus 30% bulk, or 
by 45% casein in the absence of bulk, indicating a 
relatively high requirement for dietary protein. 
When various proteins were fed at 15% of the diet, 
fibrin was superior to casein, followed by lactal- 
bumin, egg albumin, zein, gelatin, oxidized casein 
and amino acid mixtures, in decreasing order of 
effectiveness. The ‘incomplete’ proteins zein, 
gelatin, and oxidized casein supported only slow 
growth, although some roaches fed these proteins 
reached maturity after a 30-fold increase in body 
weight. Analyses of cockroaches which had been 
reared to maturity on diets containing oxidized 
casein revealed that normal amounts of trypto- 
phane and methionine had nevertheless been 
formed, indicating the synthesis of these two 
‘essential’ amino acids by the insect or by its asso- 
ciated microorganisms. It was concluded from these 
experiments that the protein and amino acid re- 
quirements of the cockroach must be quantita- 
tively and qualitatively different from the corres- 
ponding requirements of the rat and chick. 

Pteridines on hemapoiesis and cell prolifera- 
tion. Eart R. Norris and Joun J. Masnaricu (by 
invitation). Dept. of Biochemistry, Univ. of Wash- 
ington, Seattle, Wash. Using the technique pre- 
viously described (Am. J. Physiol. 152: 179, 153: 
133, 1948), the effect of vitamin B,,, xanthopterin, 
folic acid and products of the action of enzymes, 
upon xanthopterin and folic acid, upon blood re- 
generation in rats made anemic on a purified diet 
containing 1% sulfathiazole, was measured. The 
results obtained with xanthopterin and folic acid 
checked the results previously obtained. Vitamin 
Bis, and the products of the action of enzymes upon 
xanthopterin and folic acid were much more effec- 
tive in alleviating the anemia and leukopenia in 
the rats than were xantopterin or folic acid. The 
results obtained in vivo substantiated the results 
reported previously for cell culture in vitro, where 
vitamin Bi,, and the products of the action of 
enzymes on xanthopterin and folic acid were shown 
to be more effective than xanthopterin or folic 
acid. The effect of certain minerals upon the anemia 
will be discussed. 

Phosphatase activity in homogenates of liver 
and other organs of the rat. ALEx B. Novikorr 
(introduced by Haroip B. Pierce). Dept. of 
Pathology, Univ. of Vermont College of Medicine, 
Burlington, Vt. Freshly prepared rat liver homog- 
enates were assayed for phosphatase activity with 
a variety of substrates in a pH range of 4.0 to 9.1. 
The activity curves obtained fall clearly into 2 
classes. Class I includes yeast adenylicacid (A-3-P) 
and 2 esters widely used in phosphatase determi- 
nations, sodium beta glycero-phosphate, and di- 
sodium phenyl phosphate (¢-P). None of these is 
present in animal cells. Activity is optimum near 
pH 5, low at pu 7.4, and very low at pu 9.1. Class IT 
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includes esters of physiological significance: adeno- 
sine triphosphate (ATP), muscle adenylic acid 
(A-5-P), glucose-6-phosphate (G-6-P), fructose 
1,6 diphosphate (HDP), and glucose-1-phosphate 
(G-1-P). There is little activity at po 5.0. At- pu 
9.1, there is high activity with ATP, A-5-P, and 
HDP, and low activity with G-6-P and G-1-P. 
Most significant is the very high activity obtained 
with all 5 of these esters at pH 7.4, which is pre- 
sumably close to physiological. When tested with 
2 esters from Class I (¢-P and A-3-P) and 2 from 
Class II (A-5-P and ATP), homogenates of spleen 
and kidney give essentially the same type of ac- 
tivity curves as liver does, with only the Class II 
esters being actively split at pu 7.4. However, 
kidney is highly active with all 4 substrates at pu 
9.1. The px activity curves of intestinal mucosa 
homogenates are strikingly different from those of 
the other organs tested. All 4 esters yield similar 
curves, and irrespective of whether they belong 
to Class I or II they are actively split at pu 7.4. 

Enzymatic synthesis of l-malic acid by CO, 
fixation. Severo Ocuoa, J. B. Veica SALLEs (by 
invitation), and Priscitua J. Ortiz (by invita- 
tion). Dept. of Pharmacology, New York Uni- 
versity College of Medicine, New York City. As 
previously reported (Ochoa, Mehler and Korn- 
berg J. Biol. Chem., 174: 979, 1948) the equilibrium 
of the reaction l-malate + TPNox = pyruvte + 
CO. + TPNrea, catalyzed by an enzyme isolated 
from pigeon liver, can be shifted toward CO: fixa- 
tion by a dismutation with the glucose-6-phosphate 
dehydrogenase system. The overall reaction glu- 
cose-6-phosphate + pyruvate + CO: = 6-phos- 
phogluconate + Il-malate thus obtained, has been 
further studied with highly purified preparations 
of the pigeon liver enzyme. As with the tricarbox- 
ylic system (Ochoa, J. Biol. Chem., 174: 133, 1948) 
the reaction can be followed manometrically 
through the liberation of CO, from bicarbonate by 
the phosphogluconic acid formed, since the disap- 
pearance of CO: by fixation is balanced by the 
formation of a carboxyl group of malic acid. l- 
Malate was determined with the enzyme system 
from L. arabinosus which specifically and quantita- 
tively converts it to lactate and CO2 (Korkes, and 
Ochoa, J. Biol. Chem., 176: 463, 1948). The isola- 
tion and identification of /-malic acid will be de- 
scribed. The disappearance of glucose-6-phosphate 
and pyruvate was determined enzymatically with 
‘Zwischenferment’ and lactic dehydrogenase re- 
spectively. The rate of malate synthesis is propor- 
tional to the CO: tension. By combination of the 
isocitric and malic enzyme systems one obtains the 
reversible reaction d-isocitrate + pyruvate + 
CO. = a-ketoglutarate + CO, + /-malate. The 
equilibrium position of this reaction favors the 
formation of malate. 

Extraction and estimation of desoxypentose 
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nucleic acid (DNA) and pentose nucleic acid 
(PNA) from plant tissues. Maurice Ocur and 
GuioriA Rosen (introduced by H. G. ALBavm). 
Botanical Laboratories, Univ. of Pennsylvania, 
Philadelphia, Penna. Pentosans and polyuronides 
in plant tissues invalidate the estimation of PNA 
by pentose assay. The use of the ultraviolet ab- 
sorption at 260 mu., for the estimation of the nucleic 
acids extracted from tissues, has been studied in 
this laboratory. Perchloric acid, which does not 
absorb significantly in the ultraviolet, is used to 
extract the nucleic acid constituents from the 
tissue residue. Our data indicate that prolonged 
contact in the cold with perchloric acid extracts 
PNA but not DNA from the plant tissue residue. 
Perchloric acid at elevated temperatures extracts 
both PNA and DNA. Root tip segments of rye and 
corn were homogenized in ethanol, centrifuged, and 
the tissue residue extracted with a mixture of 
alcohol and ether, and then with cold, dilute 
perchloric acid. Two alternate procedures were 
followed after these preliminary extractions: /) 
The tissue residue was treated with hot perchloric 
acid. DNA was determined in the extract by the 
diphenylamine reaction and total nucleic acid by 
the ultraviolet absorption at 260 mu. RNA was 
estimated by difference ; 2) The tissue residue was 
treated with perchloric acid in the cold and RNA 
determined in the cold extract. The residue was 
now treated with hot perchloric acid and the DNA 
determined. All fractions were examined by photo- 
colorimetric estimation of 1) total and inorganic 
phosphorus 2) total nitrogen 3) pentose 4) desoxy- 
pentose 5) ultra-violet absorption at 260 mu. 
Effect of biotin and choline intakes on liver 
storage of ingested cholesterol. RutH OKEY, 
Exeanor Risser VERNON (by invitation), §. 
LepKovsky and R. Pencnarz (by invitation). 
Dept. of Home Economics and the Division of 
Poultry Research, Univ. of California, Berkeley, 
Calif. To test the effect on liver cholesterol storage 
of varying choline and biotin intakes 250 young rats 
were given biotin deficient diets with and without 
1% cholesterol. Protein content of the diets (about 
20%) total lipid, salts and vitamin supplements 
other than choline, biotin, and for one group, 
inositol; were kept constant and adequate for 
growth. One diet contained egg white and another 
whole egg. One third of each group received 0 
biotin, one a borderline supplement and the last 
an ample amount. Subgroups of the egg white series 
were given choline in amounts furnishing respec 
tively 0.10 mg., 0.25 mg., 0.50 mg. and 1.0 mg/gm. 
of diet. The whole egg diet furnished about 7 mg 
choline/gr. diet. Rats were killed after 7 to 9 weeks 
on diet. None of them showed kidney damage. In 
the egg white-fed animals given ample biotin o 
placed on diet after biotin storage (at 80-90 gm.) 
decreases in liver cholesterol with the increases 9 
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choline intake noted above were slight and incon- 
sistent. Egg white fed rats placed on diet at 45 gm 
and allowed to develop borderline biotin deficiency 
stored maximum liver cholesterol (about 1.6%) 
with 0.5 mg. choline and 0.5 mg. inositol/gm. diet. 
Qne group of rats given 0.1 mg. choline/gm. diet 
stored less than half this amount. Without added 
biotin liver cholesterols of rats fed whole egg were 
as low as 0.8%; with ample biotin supplements 
they reached 1.7% in the same time. 

Acetate metabolism and ergosterol synthesis 
in Neurospora. R. C. Orrke (by invitation), E. 
L. Tatum and 8. Simmonps. Dept. of Microbiology, 
Yale Univ., New Haven, Conn., and Dept. of 
Biology, Stanford Univ., Calif. Ergosterol has 
been identified as the principal sterol of Neuro- 
spora. The incorporation of deuteroacetate into 
mold mycelium, fat, and sterol has been followed 
using the wild-type strain and a mutant strain 
(Y-2492), which requires acetate for growth. Since 
considerably more deuterium is incorporated in 
the mutant than in wild-type grown under similar 
conditions, the results support the conclusions 
obtained from growth experiments (Tatum and 
(arnjobst, unpublished) and indicate that the 
mutant, in contrast to wild-type, is unable to form 
acetate from sugar. The results also show that 
acetate is incorporated in increasing proportions in 
Neurospora mycelium (about 3%), fat (about 10%, 
and in ergosterol (about 20%). Thus acetate 
metabolism in the mold appears to resemble closely 
that in the rat as shown by Bloch and Rittenberg. 
Ihan attempt to determine the location of the in- 
corporated deuterium in the sterol molecule, infra- 
ted absorption spectra have been obtained for the 
deuterated ergosterol. The spectra of ergosterol 
isolated from Neurospora grown on deuteroacetate 
and on normal acetate in heavy water show distinct 
and different absorption peaks, the former sample 
at 2225 cm™ and the latter at 2190 cm™. Neither 
peak is shown by normal ergosterol. Although there 
issome uncertainty in the interpretation of the 
infra-red spectra, the location of these absorption 
peaks suggests that deuterium given as acetate may 
‘ppear on the more unsaturated carbon atoms in 
ttgosterol and that given as heavy water may ap- 
pear at more saturated centers; i.e. methyl and 
ethylene carbons. 

Electrophoretic studies of the proteins of plasma 
ind ascitic fluid in cirrhosis. W. D. Paut (by in- 
Vitation), J. D. Gorpon (by invitation), RoBERT 
L. Drrer (by invitation) and JoserH I. Rourtu. 
Depts. of Medicine and Biochemistry, College of 
Medicine, State Univ. of Iowa, Iowa City, Iowa. 
Marked deviation from the normal plasma protein 
tistribution is an outstanding feature of cirrhosis 
of the liver. The lowered total protein and in- 
verted A/G ratio is often accompanied by forma- 
tion of protein-rich ascites. We have determined by 
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electrophoresis the protein components of simul- 
taneously collected samples of plasma and ascitic 
fluid taken from several patients over intervals of 
time ranging from 7 weeks to 6 months. The results 
show a close qualitative similarity between any 
plasma sample and the corresponding ascites sam- 
ple, which is perhaps produced by the dynamic 
equilibria between the blood and the transudate. 
Certain quantitative differences are also evident. 
In every case the ascitic fluid is richer than the 
plasma in albumin, a-globulin and y-globulin, while 
the plasma was richer than the fluid in a2-globulin, 
8-globulin, and fibrinogen. The best available es- 
timates of the molecular weights of the various 
protein fractions show they increase in the order 
albumin, y-globulin, a:-globulin, a2-globulin, fi- 
brinogen, and 8-globulin. These values indicate that 
possibly the selective protein enrichment of ascitic 
fluid may be directly related to the molecular 
weight of the protein components, and that in 
cirrhosis altered vascular permeability may be as 
important as altered protein synthesis. 

Metabolism of alpha-estradiol in vitro. W. H. 
PEARLMAN and R. H. DEMErIo (by invitation). 
Dept. of Biochemistry, Jefferson Medical College, 
Philadelphia, Penna. Alpha-estradiol-17-hemisuc- 
cinate as dissolved in a Krebs-phosphate medium 
buffered at pH 7.4 and incubated with rat liver slices 
at 37° for 4 hours. The ratio of hormone to liver 
tissue was approximately 1 to 500 parts by weight; 
in all, 845 mg. of alpha-estradiol (as succinate ) were 
used. On extraction and fractionation of the in- 
cubation mixture, 54 mg. of crude crystalline estrone 
and 329 mg. of crude crystalline alpha-estradiol 
were obtained. These crystalline products were 
purified ; estrone was further identified by C,H 
analysis of the acetyl derivative. An unsuccessful 
search was made for beta-estradiol. Although an 
appreciable amount of strongly acidic phenols were 
obtained, this material yielded no crystalline frac- 
tions on chromatography. Most of the estradiol 
succinate had undergone hydrolysis during incuba- 
tion and very little if any of the hormone had been 
conjugated (e.g. as sulfate or glucuronide). Evi- 
dently alpha-estradiol can be converted to estrone 
in vitro, a process which is also known to occur in 
vivo. Estrone is very likely not the sole metabolite 
in vitro inasmuch as only about half of the estro- 
genic substance incubated could be recovered. 
This view is supported by earlier experiments (De- 
Meio et al.) wherein the biological inactivation of 
hormone was practically complete—the ratio of 
estradiol to liver tissue was 1 to 5,000 parts by 
weight. 

Electrophoretic and chemical 


analyses of 
plasma and its fractions in healthand disease. 
H. Row.anpd PEaRSALL (by invitation) and ALFRED 
Cuanvutin. Biochemical Laboratory, Univ. of Vir- 
ginia, Charlottesville, Va. Plasma and 5 plasma 
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fractions obtained by Method 6 of Cohn et al were 
analyzed for their electrophoretic distribution and 
protein nitrogen, total lipide carbon and choles 
terol contents. Data are presented for normal in- 
dividuals and for patients with diseases involving 
the kidneys, liver, and lungs. General trends are 
observed without the development of any charac- 
teristic pattern for these conditions. The plasma 
and fractions of multiple myeloma cases present 
specific electrophoretic patterns. The variations 
in the electrophoretic and chemical analyses are 
non-specific and do not yield sufficient information 
for diagnosis. 

Comparative studies in niacin metabolism.W. 
A. PerRLzweic, FRED RosEN (by invitation), I. G. 
LEDER (by invitation), S. Hunrer (by invitation) 
and P. B. Pearson. Dept. of Biochemistry, Duke 
Univ., Durham, N.C., and A. and M. College of 
Texas, College Station, Texas. Data on the urinary 
excretion of the major known metabolites of niacin 
in various species after saturation with nicotina- 
mide will be presented. In man approximately 90% 
of 7 mg/kg/day of nicotinamide was recovered in 
equal amounts of N}-methyl-nicotinamide (NMN ) 
and the 6-pyridone of NMN. The major end- 
product in the dog is NMN which accounts for 
90% of 10-20 mg/kg/day. In the rat 50% of 100-200 
mg/kg/day was recovered as NMN, 15% as free 
niacin, and only 3% as the 6-pyridone, leaving 
30% unaccounted for. The excretion of NMN in 
the rabbit (100 mg/kg/day), guinea pig (200 mg/ 
kg/day), goat (80 mg/kg/day), calf (50 mg/kg/ 
day), sheep (50 mg/kg/day), and horse (25 mg/kg/ 
day) is less than 1% of the dose. The rabbit and 
guinea pig excreted 3% as the 6-pyridone, whereas 
the goat, calf and sheep excreted less than 1% of 
this metabolite. After the ingestion of NMN ap- 
proximately equal amounts of NMN and the 6- 
pyridone were found in the urine of man and the 
rabbit. However, in both species the sum of these 
metabolites accounts for only 50% of the dose. 
After ingestion of NMN, the rat excretes 50% un- 
changed and 3% 6-pyridone, leaving 47% unac- 
counted for. The recovery in the urine of a single 
oral dose of the 6-pyridone is approximately 70% 
(of 50 mg.) in man, 85% (of 10 mg.) in the rat, 
90% (of 25 mg.) in the rabbit and 40% (of 25 mg.) 
in the guinea pig. These data establish the 6- 
pyridone as a major metabolite of excretion for man 
but not for the other species studied. The rabbit, 
guinea pig and the polygastric herbivora can metab- 
olize large amounts of niacin to unknown end 
products. 

Incorporation of radioactive amino acids into 
the protein of acellular liver homogenate frac- 
tions. E.pert A. Peterson (by invitation), 
THEODORE WINNICK, and Davip M. GREENBERG. 
Division of Biochemistry, Univ. of California 
Medical School, Berkeley, Calif. A homogenate is 
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employed which consists of equal parts of: 1) 
cytoplasmic granules obtained by fractional cen. rr, 
trifugation ; and 2) supernatant from a concentrated 
(1:1) homogenate centrifuged at 2600 X g. Compo. Ig 
nent (2) is completely inactive in the absence off A 
(1). Component (1) serves as the locus for the 
amino acid incorporation process. However, radio-M di 
active protein appears in higher concentration inl ce 
(2) during incubations with C-labeled amin in 
acids. Accordingly, the mixture of (1) and (2) hy 
gives best results. Component (1) is inactivated byl by 
freezing, (2) is not. 0.33 ml. of the mixture, con Ar 
taining 0.020 gm. protein, is incubated with either th 
0.4 um of labeled glycine or 0.8 um labeled DL po 
alanine at 37° in horizontally-rotated centrifuge wa 
tubes, flushed with oxygen. The incorporation by 
process is stopped by the addition of trichlor ph: 
acetic acid. The precipitated protein is centri-™ WI 
fuged, washed repeatedly with trichloroacetidlf not 
acid, and freed of lipid by extraction with hot jn 
alcohol-ether. The lipid contains bound radioactivdl yer 
serine, when labeled glycine is used in the incudM act 
bations. After 1 hour, approximately 0.75 um off (Co* 
glycine or 0.35 uM of alanine are incorporated pel nes 
gm. protein. These values represent uptakes off the 
3.8% of the glycine and 1.8% of the L-alanine em¥ or | 
ployed in the experiments. CM 
Some factors which influence the synthesis 0% the 
peptide bonds as catalyzed by papain. CorNELI(# the 
W. Perrinea (by invitation) and SIpNEyY W. Fox stin 
Chemical Laboratory, Iowa State College, Amat or p 
Iowa. The effects of various experimental condifff lack 
tions upen peptide bond synthesis as catalyzed bi cata 
papain have been studied. The use of citrate bufeal — p 
concentrations higher than had previously beellf free 
reported, was especially effective in increasing th@ tivit 
amount of benzoylamino acid anilide formed from varic 
the acid and aniline. The pu-yield curves for th@ iner, 
reactions were similar in form for both 0.1m ang] Bi 
1.0m buffer concentrations with the optimum pig W. P 
being near 5.0; pH-activity curves of similar shap@ F. | 
have previously been obtained by others for othel Chen 
substrates. With the amounts of substrates, eff due 
zyme, and activator held constant, the yield M 3 cok 
anilide decreased as the volume of buffer used Wa tities 
increased, for those acylamino acids studied. Whe By b 
benzoylamino acids of different solubility behav tions 
were used, viz., benzoyl-pi-phenylalanine o@ of the 
benzoyl-pt-alanine, the effects of varied expel prom: 
mental conditions were nevertheless qualitative! show 
similar. Six days’ incubation gave only slight! comp 
greater yields than did 3 days’ incubation; COMM sugge, 
merical papain catalyzed almost as well as a hi steps 
drogen sulfide-treated preparation; greater ‘i tene, 
ferences resulted when a more concentrated buff tities 
was used, and from use of a higher ratio of anililli merejg 
to benzoylamino acid. In the case of n-benz0!¥¥ that a 
phenyl-alanine another important factor was "Hj toes eo 
type of side-chain substitution. Related behav contaj, 
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of substrates containing the same amino acid 
residues has been studied. 

Oxalacetate decarboxylase of Azotobacter vin- 
landii. G. W. E. Piaut (by invitation) and Henry 
A. Larpy. Dept. of Biochemistry, Univ. of Wis- 
consin, Madison, Wis. The enzyme oxalacetate 
decarboxylase was isolated from acetone dried 
cells of Azotobacter vinlandii by precipitation of 
inert proteins at pu 4.8, adsorption on copper 
hydroxide gel, elution with 0.1M pH 6.8 phosphate 
buffer and fractionation with ammonium sulfate. 
An increase in activity of 40-80 fold over that of 
the original aqueous extract of bacterial acetone 
powder was achieved. The purified decarboxylase 
was activated by Mn**, Co**, Zn** and slightly 
by Mgt*. Pyrophosphate, A.T.P., and orthophos- 
phate acted as inhibitors in the presence of Mn**. 
When Co** was the activator orthophosphate was 
not inhibitory. The inhibition by orthophosphate 
inthe presence of Mn** could be competitively re- 
versed by Co** indicating the existence of an in- 
active phosphate-manganese-enzyme complex. 
Co*+ seems to compete with the phosphate-manga- 
nese radicle for the same point of attachment on 
the enzyme. Malate inhibited when either Mn** 
or Cot* were used as activators. No fixation of 
C40. into oxalacetate could be demonstrated in 
the presence of the purified enzyme. Neither was 
the incorporation of radioactive carbon dioxide 
stimulated by A.T.P., fumarate, orthophosphate, 
or pyruvate either singly or in combination. The 
lack of fixation indicates that this enzyme merely 
catalyzes the equilibriumreaction : oxalacetic acid 
S pyruvie acid + COs (K = 4.9 X 10%) and is 
free of coupling enzyme systems. The biotin ac- 
tivities for L. arabinosus of enzyme fractions in 
various stages of purity were found to decrease with 
increasing purity. 

Biosynthesis of carotenes in tomatoes. JOHN 
W. Porter and Ratpu E. Lincoin (introduced by 
F. W. QuacKkEenBUSH). Depts. of Agricultural 
Chemistry and Botany and Plant Pathology, Pur- 
due Univ., Lafayette, Ind. Several carotenes and 
3 colorless polyenes have been found in small quan- 
tities in fruit of Lycopersicon species and strains. 
By breeding, it has been possible to obtain selec- 
tions containing an increased content of 1 or more 
of these compounds. Chemical analysis of the more 
Prominent colorless polyenes and carotenes has 
shown the structural similarity between these 
compounds and the well known carotenes. It is 
Suggested that these compounds are intermediate 
steps in the synthesis of lycopene and beta-caro- 
tene. None of these compounds are found in quan- 
tities exceeding the quantity of lycopene in com- 
mercial tomatoes. Genetic studies have shown 
that a single gene difference exists between toma- 
‘oes containing lycopene and those yellow tomatoes 
‘ontaining little or no lycopene and only 2-3 ug. of 
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carotene per gm. of fruit. A single gene difference 
also exists between tomatoes containing lycopene 
and those containing predominantly zeta-carotene 
and prolycopene. Another single gene difference 
exists between tomatoes containing lycopene and 
those containing beta-carotene. From the chemical 
and genetic studies, it is postulated that the syn- 
thesis of carotenes in tomatoes proceeds from 
simple compounds through zeta-carotene to lyco- 
pene and then to beta-carotene. The chemical steps 
for the postulated scheme involve dehydrogenation 
to form lycopene, followed by ring formation to 
yield beta-carotene. The scheme probably does not 
apply to carotene formation in green leaves. 

Oxidative phosphorylation without deamination 
in mitochondrial preparations. Van R. Porrer 
and W. C. ScHNEIDER (by invitation). McArdle 
Memorial Laboratory, Medical School, Univ. of Wis- 
consin, Madison, Wis. In isotonic homogenates 
phosphorylation could be coupled with the oxida- 
tion of mixtures of pyruvate and oxalacetate or 
fumarate via the Krebs cycle provided the reac- 
tion mixture was fortified with magnesium ions, 
inorganic phosphate, and adenosine triphosphate 
(ATP) or muscle adenylic acid (AMP). During the 
period of active inorganic phosphate uptake, the 
rate of NH; liberation was very slow, but when the 
inorganic phosphate concentration began to rise 
following a decrease in either substrate or enzyme 
activity, the output of NH; began to accelerate 
and continued until the NH; formed was equal to 
the amount of ATP added. In these experiments 
the amount of whole homogenate per flask was low, 
usually 50 mg. wet weight of tissue per flask. When 
homogenates in isotonic sucrose were fractionated 
by centrifugal means, the mitochondria from liver 
and kidney possessed considerably less than one- 
half of the oxidative activity of the whole homog- 
enates, but if amounts of mitochondria were 
chosen so as to give an oxidative rate equivalent to 
what was obtained with the whole homogenate, the 
phosphate balance was maintained much longer 
with the mitochondria than with the whole homog- 
enate and when phosphate output began, it was 
not followed by NH; output. The results conform 
with the view that ATP must be dephosphorylated 
before it can be deaminated. The presence of the 
deaminase appears to constitute an irreversible 
leak from the ATP-AMP system, and its separation 
from the mitochondria by centrifugal means fa- 
cilitates the study of certain aspects of oxidative 
phosphorylation. 

Water and electrolyte losses from skin of in- 
fants. Epwarp L. Pratt (by invitation), RoBerr 
KE. Cooke (by invitation) and Danitet C. Darrow. 
Dept. of Pediatrics, Yale Univ. School of Medicine, 
New Haven, Conn. By balance techniques the 
water loss from the lungs and skin at 80°F was about 
48 gm/kg. of body weight per day. At 90° it was 
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106 gm. At 80° skin washings contained about 
1 mn of chloride, 0.9 mm of sodium, and 1 mm of 
potassium per day. At 90° skin washings contained 
about 5 mm of chloride, 4 mm of sodium, and 6 
mo of potassium per day. Calcium and phosphorus 
losses were negligible. The concentrations of elec- 
trolyte in sweat were calculated using 2 assump- 
tions. First, all water losses from the skin at 90° 
were considered due to active sweating with no loss 
by diffusion. Therefore, the volume of sweat 
equaled the total water loss from the lungs and 
skin at 90° minus } of the insensible water loss at 
80°. The loss of water via the lungs was considered 
to be constant in the 2 periods and approximately 
equal to } of the non-sweating insensible water 
loss. Second, skin washings at 80° were considered 
to arise from desquamation. The electrolyte in 
sweat equaled the skin washings at 90° minus the 
washings at 80°. The concentrations per kg. of 
sweat were about 5 ma of chloride, 4 mm of sodium, 
and 6 mo of potassium. These data indicate a low 
concentration of sodium and chloride in the sweat 
of normal babies. The concentration of potassium 
is high. 

Metabolism of acetone. T. D. Price (by invita- 
tion) and D. Ritrrenserc. Dept. of Biochemistry, 
College of Physicians and Surgeons, Columbia 
Univ., New York City. Acetone labeled with car- 
bon-14 in the methyl groups was administered to 
rats. From 0.2 to 1.1 mg. of the acetone was given 
by stomach tube. Little of the acetone is directly 
excreted, since only 0.6-10% of the acetone radioac- 
tivity was expired as carbonyl compounds. How- 
ever, 50-80% of the activity appears in the respira- 
tory carbon dioxide within 24 hours. The maximum 
activity in the expired carbon dioxide occurs about 
2 hours after administration of the acetone; the 
activity of the carbon dioxide drops to a very low 
value after 12 hours. The administration of pheny- 
laminobutyric acid resulted in the urinary excre- 
tion of a radioactive acetyl derivative. The activity 
of this product indicates that about half of the ace- 
tone was converted toacetate. In the normal rat, sig- 
nificant activity appeared in the carbon of the fol- 
lowing compounds arranged in order of decreasing 
specific activity: liver cholesterol, bone carbonate, 
carcass cholesterol, carcass glutamic acid, liver gly- 
cogen, carcass aspartic acid, total carcass amino ac- 
ids, carcass arginine and carcass fatty acids. Noac- 
tivity was found in the carcass leucine or tyrosine. 

Partial separation of D- and L-peptidases and 
analogous dehydropeptidase I. Vincent E. Price 
(by invitation), Atron MeEtIstTErR (by invitation) 
and Jesse P. Greenstein. National Cancer In- 
stitute, National Institutes of Health, Bethesda, 
Md. The enzymatic hydrolysis of glycyl-L-alanine, 
glycyl-p-alanine, and glycyldehydroalanine by 
aqueous homogenates of several normal rat tissues 
was studied. By means of high speed centrifuga- 
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tion (18,000 X g for two hours) a partial separation 
of the enzymatic activities was achieved. Between 
75 and 95% of the original activity toward glycyl- 
D-alanine of homogenates of liver, kidney, spleen, 
brain, pancreas, testis and lung was associated 
with the sediment, whereas 80-95% of the original 
activity toward glycyl-t-alanine remained in the 
clear supernatant. About 80% of the original ac- 
tivity toward glycyldehydroalanine was also found 
in the supernatant in all of the tissues examined 
except kidney, in which 80-90% of the activity was 
associated with the sediment. Between 85 and 110% 
of the original activity was recovered in the pellet 
and supernatant fractions. The ratio of p-pepti- 
dase, L-peptidase, and dehydropeptidase activities 
in a preparation derived from kidney sediment was 
100:53:122, while the ratio for the original kidney 
homogenate was 100:193:105. A preparation ob- 
tained from lung sediment possessed these activi- 
ties in a ratio of 100:31:22, compared to 100:230:60 
for the original homogenate. Thus in a variety of 
tissues D-peptidase activity may be readily sepa- 
rated from L-peptidase activity. These results 
suggest that hydrolysis of the 3 substrates studied 
may be catalyzed by different enzymes. The ratios 
obtained for the sediments support this hypothesis. 

Fate of mercury in the rat following adminis- 
tration as mercuric acetate and phenylmercuric 
acetate. Ciaupia S. Pricketr (by invitation), 
Epwin P. Lave and Friepa Kunze (by invita- 
tion). Division of Pharmacology, Food and Drug 
Administration, Federal Security Agency, Wash- 
ington, D. C. When phenylmercuric acetate and 
mercuric acetate are administered intravenously 
at a level of 120 wg. Hg per rat, marked differences 
in the excretion and storage of mercury occur. 
Thus, after mercuric acetate, 25% of the dose can 
be recovered in the kidney within 2 hours; only 
4% after phenylmercuric acetate. In the liver, the 
situation is reversed, with phenylmercuric acetate 
favoring greater storage. In line with greater kid- 
ney storage after mercuric acetate is a significantly 
greater urinary excretion : in 48 hours this amounts 
to 17% of the dose for mercuric acetate, but only 
3% for phenylmercuric acetate. The greater liver 
storage following phenylmercuric acetate is cor- 
related with a prompt appearance of mercury in 
the small intestine, and a significantly elevated 
fecal excretion : in 48 hours this amounted to nearly 
40% for phenylmercuric acetate, and only 10% 
for mercuric acetate. Oral administration, in con- 
trast to intravenous results in much lower storagé 
and excretion of mercury for both type of salts. 
However, phenylmercuric acetate is absorbed to 
a much greater extent than mercuric acetate, ap- 
proximately 5 times as much mercury being stored 
in the liver and kidney, and twice as much ex- 
creted in the urine 

Identification of L-ascorbic acid in the urine 








I 


ume 8 


ration 
tween 
lycyl- 
pleen, 
ciated 
“iginal 
in the 
al ac- 
found 
mined 
Ly was 
110% 
pellet 
pepti- 
ivities 
nt was 
cidney 
mn. ob- 
uctivi- 
230: 60 
ety of 
 sepa- 
‘esults 
tudied 
ratios 
thesis. 
minis- 
rcuric 
ition), 
nvita- 
| Drug 
Wash- 
te and 
nously 
rences 
occur. 
se cal 
; only 
er, the 
cetate 
or kid- 
cantly 
nounts 
it only 
r liver 
is cor- 
ury in 
evated 
nearly 
y 10% 
in con- 
storage 
* salts. 
bed to 
te, ap- 
stored 
ich ex- 


. urine 








March 1949 


of normal and chloretone-treated rats. G. W. 
Propst (by invitation) and M. O. ScuHutrze. 
Division of Agricultural Biochemistry, Univ. of 
Minnesota, Minneapolis, Minn. Preliminary to 
other studies we have isolated and identified as 
tascorbic acid (M P 191°; mixed M P 191°; [al, 
21° in methanol + 50.5; 174 mg. equivalent to 
1 mm iodine; monoacetone derivative M P 220°; 
228 mg. equivalent to 1 mM iodine) the indophenol 
reducing substance in urine of rats treated with 
1,1,1-trichloro-2-methyl-2-propanol (Longenecker 
dal. J. Biol. Chem. 135: 497, 1940). Rat urine 
oxidized with 2,6-dichlorophenolindophenol or 
norite and treated with 2,4-dinitrophenylhydra- 
zine (DNPH) under conditions prescribed by Roe 
and Kuether (J. Biol. Chem. 147 : 399, 1943) yields 
mixtures of DNPH-derivatives from which that 
of t-dehydroascorbic acid can be isolated in pure 
form by chromatography on magnesium phosphate 
tetrahydrate. This derivative in 25 N H2SO, has 


absorption maxima at A528 my (EB, 445) and 


1370 mp (E2” 


lem 
<— 212). The extinction ratios E 
pm 370 

lem 450 
purity. Depending upon the L-ascorbic acid con- 
tent of the urine, the oxidant and the conditions 
of incubation, compounds other than t-dehydro- 
ascorbic acid yield DNPH derivatives which when 
dissolved in 25 N H2SO, and at \530 my account 
for 10-57% of the absorption of crude unchromat- 
ographed DNPH derivatives. The implications 
of this to methodology for determination of L- 
ascorbic acid will be discussed. From urine of 
normal rats on a milk diet we have isolated the 
pure DNPH derivative of u-dehydroascorbic acid. 
The latter, under suitable conditions, can be re- 
covered quantitatively when tL-ascorbic acid is 
added to urine. 

Studies on lysozyme. CHArLEs M. Procror and 
SuerMaAN R. Dickman (introduced by Emit L. 
Sura). Dept. of Biological Chemistry, Univ. of 
Utah Medical School, Salt Lake City, Utah. An 
assay for lysozyme consistent to 5% has been set 
up. The increase in transmission at 4400 of 
Sarcina lutea suspensions is measured after incuba- 
tion with the enzyme, followed by addition of al- 
kali. The effect of various agents on rate of lysis 
has been studied. No inactivation resulted from 
treatment of lysozyme overnight at 22°C. with 0.1m 
alloxan or 2.0m hydroxylamine, while 0.1m sodium 
hydroxide resulted in about 50% inactivation. Gal- 
ston (1948, private communication) has observed 
an inactivation of several plant enzymes by incu- 
bation with riboflavin in strong light. A 40% inacti- 
vation of lysozyme has been obtained under similar 
conditions. Meyer and Hahnel (J. Biol. Chem. 163: 


480) and a minimum at 448 mz 


1% 530 
lem j450 924 


serve as an excellent criterion of its 


AMERICAN SOCIETY OF BIOLOGICAL CHEMISTS 


239 


723, 1946) observed a striking increase in lysozyme 
activity by 0.2m sodium chloride when estimated 
viscosimetrically, but no effect on the rate of ap- 
pearance of reducing sugars. This concentration 
of sodium chloride had no effect on the rate of lysis 
of S. lutea, whereas 0.5m sodium chloride gave about 
50% inhibition and 1.0m sodium chloride 90% in- 
hibition. Treatment of either lysozyme or S. lutea 
cells with high concentrations of sodium chloride 
had no effect on subsequent lysis. 

Factors affecting the diazotization of bilirubin. 
Berry Kine Prorrirr (by invitation) and Demp- 
sie B. Morrison. Dept. of Chemistry, Univ. of 
Tennessee, Memphis, Tenn. The theory that serum 
bilirubin exists in more than one form is largely 
based on the difference in color developed when 
diazotization occurs in aqueous (direct reacting) 
and in alcoholic (total) solutions. The difference 
in color resulting from indirect reacting bilirubin. 
In an attempt to account for this difference we have 
investigated the diazotization of bilirubin over a 
wide range of conditions. Crystalline bilirubin dis- 
solved in buffers, diluted human bile, a protein- 
bilirubin complex isolated from human bladder 
bile, and sera from patients with different types 
of jaundice and varying degrees of hyperbilirubine- 
mia was used. The pH after diazotization of the 
above varied from 1-9. The concentration of nitrite 
in the diazo reagent was adjusted to optimum 
for any series and for a given pH. From the data 
to be presented it will be evident that the con- 
centration of nitrite is highly critical for aque- 
ous solutions. By adjustment of nitrite concentra- 
tion it is possible to produce a biphasic reaction, 
maximum color and stability, fading colors or to 
suppress the development of color. Methanol solu- 
tions are less sensitive since the methanol appears 
to destroy the excess nitrite. Maximum color de- 
velops in aqueous solutions for all the materials 
tested at a pH 7-8 and optimum nitrite concentra- 
tion. All sera so far examined when diazotized with 
optimum nitrite concentration give a direct/total 
color ratio of approximately 0.7. 

Prothrombin consumption test. ARMAND J. 
Quick AND JEAN Favre-GILLy (by invitation). 
Dept. of Biochemistry, Marquette Univ. School of 
Medicine, Milwaukee, Wis. On adding serum to a 
mixture of CaClz, thromboplastin and fibrinogen, 
a coagulation time is obtained which can be em- 
ployed as a measure of the prothrombin remaining 
unconverted during coagulation in a test tube. The 
test has been standardized as follows. As a source 
of fibrinogen, normal plasma is used which is 
treated with Ca;(PO,)2 to adsorb prothrombin 
(component B). To a mixture of 0.1 cc. of caleium 
phosphate-treated plasma, 0.1 cc. of 0.02 M CaCh, 
and 0.1 cc. of Quick’s thromboplastin, 0.1 cc. of 
serum is added and the time required to form a 
clot accurately measured. The serum prothrombin 
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time (or prothrombin consumption time) for nor- 
mal blood 1 hour after coagulation generally ranges 
from 16 to 35 seconds. In hemophilia it varies be- 
tween 9 and 12 seconds and similar low values are 
found in severe thrombocytopenic purpura. The 
thrombin formed is inactivated so rapidly by the 
normal antithrombin that its effect on the test is 
not significant. Immediately after coagulation the 
serum prothrombin time is short (8-10 seconds) 
and remains constant for approximately 20 minutes 
or more before it begins to increase and finally 
reaches a maximum value. The increase in serum 
prothrombin time occurs sooner if the coagulated 
blood is centrifuged. The reason for this has not 
been determined. 

Growth-promotion of yeasts by neopyrithiamin. 
Jesse C. RapinowivTz (by invitation) and Esmonp 
E. Snevu. Dept. of Biochemistry, College of Agri- 
culture, Univ. of Wisconsin, Madison, Wis. Several 
yeasts are inhibited by thiamin when grown in the 
absence of vitamin Bs (Schultz and Atkin. Arch. 
Biochem. 14: 369, 1947). Saccharomyces carlsber- 
gensis 4228, commonly used for determination of 
vitamin Bg, shows a similar behavior. In the ab- 
sence of vitamin Bg or thiamin, 3.0 mg. of dry cells 
were obtained per cc. of culture medium. The addi- 
tion of only 0.017 my of thiamin per cc. of culture 
medium caused 50% growth inhibition, and the 
addition of 1.7 my of thiamin per cc. completely 
prevented growth. This inhibition of growth by 
thiamin is alleviated by either vitamin Bg or by 
neopyrithiamin, a growth-inhibiting analogue of 
of thiamin. Thus, in the absence of other data, 
neopyrithiamin might erroneously appear to act as 
an essential growth-factor for the yeast cells under 
these conditions. Inhibition of the organism by the 
addition of thiamin may result from increased syn- 
thesis of intermediate products, which may be 
toxic unless further metabolized. If vitamin Beg 
were the limiting factor in this metabolic process, 
the addition of this vitamin would be expected to 
overcome the inhibition. Addition of neopyrithia- 
min would similarly overcome the inhibition since 
by acting as a competitive inhibitor of the added 
thiamin it could block formation of an excess of the 
toxic product. Thus, the antimetabolite would ap- 
pear to be an essential growth factor, even though 
not involved in the normal metabolism of the cell. 
Reported instances in which organisms have come 
to require streptomycin or sulfonamides for growth 
may have a similar explanation. 

Biosynthesis of heme. Norman 8. Rapin (by 
invitation), D. RirrenserG and Davip SHEMIN. 
Dept. of Biochemistry, College of Physicians and 
Surgeons, Columbia Univ., New York City. In 
an attempt to determine the precursors of heme 
we have incubated duck blood cells, both in plasma 
and buffer, with various compounds labeled with 
C“ and N®. The mixture of preformed and newly 
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synthesized heme was isolated as hemin and ap- 
alyzed. Although the a-carbon and nitrogen atoms 
of glycine are utilized for porphyrin synthesis the 
carboxyl carbon atom is not. Comparison of C* 
and N® concentrations in hemin arising from gly. 
cine labeled in the a-carbon and nitrogen atoms sug- 
gests that more than 4 carbon atoms per hemin 
molecule are derived from the a-carbon atom. The 
carboxyl carbon atom of acetic acid participates in 
the synthesis of heme. Degradation of this hemin 
reveals that about half of the activity is in the 
carboxyl group. Some of the activity is in the rings 
containing the vinyl side chains (rings I and II). 
The hemin obtained from methyl] labeled acetic 
acid is 6 times as radioactive as that obtained from 
carboxyl labeled acetate. The a-carbon atom of 
pyruvic acid is also utilized. The implications of 
these findings in relation to the biosynthesis of por- 
phyrins will be discussed. 

Effect of Theiler’s GD VII virus on P32 uptake 
of one-day-old-mouse brain cultures. Max E. 
RAFELSON, JR. (by invitation), Haroup EK. Perar- 
son (by invitation), and RicHarp J. WINzLER. 
Depts. of Biochemistry and Bacteriology, Univ. of 
Southern California School of Medicine and Labo- 
ratory Division, Los Angeles County Hospital, Los 
Angeles, Calif. The influence of Theiler’s GD VII 
strain of mouse encephalomyelitis virus on the in- 
corporation of P82-labelled phosphate into the 
phospholipid, total protein bound and organic acid- 
soluble fractions of minced one-day-old-mouse brain 
cultures incubated in Simm’s solution at 35°C. has 
been studied. The total protein bound phosphate 
was fractionated by combining the methods of 
Schmidt and Thannhauser (J. Biol. Chem. 161: 83, 
1945) and Schneider (J. Biol. Chem. 161: 293, 
1945) yielding four fractions : ribonucleic acid, de- 
soxyribonucleic acid, phosphoprotein and inorganic 
phosphate liberated from phosphoprotein. The 
virus-infected cultures, in comparison with non- 
infected cultures, had a markedly higher rate of 
P32 incorporation into the phospholipid, total pro- 
tein bound and ribonucleic acid fractions in the 
first 6-24 hours of incubation. This is the period of 
maximal virus propagation. Phosphate turnovers in 
the organic acid-soluble, phosphoprotein, desoxy- 
ribonucleic acid and protein-liberated inorganic 
phosphate fractions were no different in the in- 
fected than in noninfected cultures. Both infected 
and noninfected cultures had P32 uptakes increas- 
ing up to 48 hours of incubation after which time 
the relative specific activities of the fractions de- 
creased. 

A new ganglionic blocking agent. Lower. 0. 
RANDALL, WILLIAM G. PETERSON (by invitation) 
and G. Lenmann. Pharmacology Dept., Hoffmann- 
La Roche, Inc., Nutley, N. J. The d-3,4-(1'3" 
Dibenzyl-2’-keto-imidazolido)-1 , 2-trimethylene- 
thiophanium d-camphor sulfonate (Nu-2222) is 3 
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ganglionic blocking and vasodepressor agent which 
has about 30 times the potency and twice the dura- 
tion of action of tetraethylammonium bromide. 
The vasodepressor effect is attributed to the block- 
ing action on ganglia. Nu-2222 blocks transmission 
through the superior cervical ganglia since the re- 
action of the nictitating membrane to preganglionic 
stimulation is inhibited while the response to post- 
ganglionic stimulation is not affected. It blocks the 
vasodepressor response to vagus stimulation and 
the vasopressor response to carotid occlusion. 
The vasodepressor and ganglionic effects are count- 
eracted by large doses of acetylcholine and Prostig- 
min. Ephedrine is an effective antidote for the 
vasodepressor action. Relatively large doses inhibit 
gastric and intestinal motility. There is little or 
no demonstrable curare-like action. Nu-2222 is 2 to 
4 times as toxic as tetraethylammonium bromide 
by the intravenous route in mice, rats and rabbits 
but about 75 times as toxic in dogs. Lethal doses 
produce a hemorrhagic disorder in dogs which is 
accompanied by a prolonged clotting time. Such 
effects are not apparent in rabbits or cats. Nu-2222 
has an approximate safety margin of 25 in dogs and 
700 in rabbits. 

Enzymatic mechanism of arginine synthesis. 
8. RarneER and ANNE Pappas (by invitation). 
Dept. of Pharmacology, New York Univ. College of 
Medicine, New York City. It has been reported pre- 
viously (S. Ratner, J. Biol. Chem. 170: 760, 1947) 
that rapid synthesis of arginine from citrulline oc- 
curs with partially purified enzyme preparations 
from extracts of beef liver acetone powder. The 
isolated system catalyzes the overall reaction: 
L-citrulline + L-aspartate + adenosinetriphos- 
phate (ATP) — L-arginine + l-malate + ADP + 
H;PO,. The reaction has been found to proceed in 
several steps. Two distinct enzymes have now been 
obtained by fractionation with ammonium sulfate. 
One of these catalyzes a reaction between citrulline 
and aspartic acid to form an intermediate condensa- 
tion product. ATP participates in the condensation 
reaction and inorganic phosphate is formed as cit- 
tulline is removed. A portion of the endergonic re- 
quirement of urea synthesis may therefore be 
associated with the formation of this condensation 
product, the necessary energy being derived from 
the high energy phosphate group of ATP. Magne- 
sium ion is required and 0.01 m fluoride causes a 60% 
inhibition. The second enzyme catalyzes the hy- 
drolytie cleavage of the intermediate accumulated 
in the first step, with the simultaneous appearance 
of arginine and malice acid. Experimental details 
relating to the enzymatic mechanisms and to the 
fractionation procedure will be discussed. Experi- 
tents on homogenates demonstrate that the above 
mechanism represents the main pathway of the 
‘onversion of citrulline to arginine in the biosyn- 
thesis of urea. 
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Studies on prolamines treated with nitrogen 
trichloride. I. Fractionation of hydrolysates. L. 
REINER, Putuip Wetss (by invitation), FERNANDA 
MisanI (by invitation), M. G. Corpasco (by in- 
vitation),and T. W. Farr (by invitation). Research 
Laboratories, Wallace & Tiernan Products, Inc., 
Belleville, N. J. Finely divided zein and gliadin 
were reacted with NCI; vapors or by suspending 
them in a solution of NCI; in carbon tetrachloride. 
About 20 gm. of NCI; are used up per kg. of prola- 
mine. The reacted prolamine produces typical run- 
ning fits in rabbits in a minimum dose correspond- 
ing to 500 mg. N orally. Zein was hydrolyzed with 
pancreatin and with Protease 16 to an —N#2/N 
value (formol titration) of 45-65% without impair- 
ment of its toxicity. It was then adsorbed toa cation 
exchange resin from which it was eluted with 2% 
pyridine. The eluate was toxic in a dose of 220 mg. 
N/kg. in rabbits, orally. Repeating this procedure 
with the first eluate yielded a second eluate which 
was toxic in a dose of 70 mg. N/kg. The second 
eluate was passed through charcoal previously con- 
ditioned with dilute acetic acid. The adsorbed ma- 
terial was eluted with large volumes of water. The 
combined eluate was toxic at a dose of 20 mg. N/kg. 
and some fractions of the eluate were toxic at a dose 
of 10 mg. N/kg. Part of the dried residue of the 
eluate was crystallized from EtOH. This was also 
toxic at 10 mg. N/kg. Its paper chromatogram 
(butanol-acetic acid) contained 5 spots suggesting 
that the product was not pure. 

Studies on prolamines treated with nitrogen 
trichloride. II. Acetylated zein. L. Reiner, Frr- 
NANDA MisanI (by invitation), PHitip Wetss (by 
invitation), M. G. Corpasco (by invitation), and 
T. W. Farr (by invitation). Research Laboratories, 
Wallace & Tiernan Products, Inc., Belleville, N. J. 
Fractions which were isolated from zein treated 
with NCI; and which were toxic to rabbits in a dose 
corresponding to 36-220 mg. N/kg. were acetylated 
with acetic anhydride. The acetylated products did 
not produce running fits in dogs or rabbits when fed 
in doses 4 times as great as the minimum toxic dose 
of the unacetylated parent compound. Hydrolysis 
with 5N HCl reestablished their toxicity. Differ- 
ences in the ability to acetylate in vivo may account 
for the great differences in the sensitivity of vari- 
ous species towards NCI; treated prolamines. 
Unhydrolyzed toxic zein was also detoxified by 
acetylation. Toxic zein lost its ability to produce 
fits when it was deaminated by diazotization. When 
zein was first acetylated, then treated with NCI;, 
a product resulted which was as a rule less toxic, 
but it became more toxic upon deacetylation. 
These results suggest that a free — NH2group which 
is at the end of a peptide chain is essential for the 
elicitation of the toxicity but that blocking this 
group by acetylation does not interfere with the 
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formation of the toxic residue through reaction 
with NCl;. 

Determination of serum protein. Studies of 
agents for separation of albumin and globulin. 
Joun G. RernHoup, L. W. BLuEeMie, JR. (by in- 
vitation), Francisco Campoy (by invitation), Lo- 
GAN GILMAN (by invitation), Epwarp F. GouLtp 
(by invitation), VeRNon L. Martens (by invi- 
tation) and RicHarp SHUMAN (by invitation). 
Pepper Laboratory of Clinical Medicine and Nutri- 
tional Service, Hospital of the Univ. of Pennsyl- 
vania, Philadelphia, Penna. Need exists for a rapid 
procedure for determination of serum albumin and 
globulin incorporating advances made recently in 
this field. A survey of agents proposed for separa- 
tion of serum albumin and globulin was made by 
comparing the results with those of electrophoretic 
measurements at pH 8.6 and ionic strength 0.1. 
Sodium sulfate at a concentration of 26% and an 
approximate pu of 7.0 gave results approximating 
albumin and globulin values found by electro- 
phoresis. Values obtained by use of sodium sulfite 
at 26.9% concentration were in fair agreement, 
while results obtained using 0.5 saturated ammo- 
nium sulfate (at a pH of 5.4 or 7.0), or methanol at 
42.5% concentration px of 6.8 and temperature of 
1°C were less satisfactory. None of the salting-out 
methods were consistently in agreement with the 
electrophoretic separations. Attention to details of 
tecnique in the salting-out procedures appears im- 
portant. The rapid separation method employing 
ether and centrifugation devised by Kingsley gave 
results similar to those obtained by filtration when 
26% sodium sulfate was used. The applicability of 
the biuret reaction has been reevaluated. Deter- 
minations made by the biuret methods of Kingsley 
or Weichselbaum were compared with those of 
Kjeldahl or gravimetric methods. The means of all 
methods agreed closely, but occasional individual 
variations were marked. Discrepancies were least 
frequent between Kjeldahl and Weichselbaum 
biuret methods and the two may be used inter- 
changeably for the usual serum analyses. 

Influence of high levels of fat with suboptimal 
levels of riboflavin on the growth of chicks. Ray- 
MOND REISER (by invitation) and P. B. Pearson. 
Agricultural and Mechanical College of Texas, Col- 
lege Station, Tex. Chicks receiving moderately high 
levels of refined cottonseed oil (Wesson Oil) in diets 
low in biroflavin ceased to grow much sooner than 
those on a similar diet without added fat. The 
higher the cottonseed oil content of the diet the 
greater the inhibitory effect on the rate of gain. 
The addition of riboflavin to the diets at a level of 
4 pg/gm. of feed prevented or corrected the phe- 
nomenon. Lard did not retard the growth rate on 
low riboflavin diets and a commercial hydrogenated 
vegetable oil to only a slight degree. The effect is 
not due to the development of rancidity in the 
high fat diets. The efficiency of utilization of the 
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feed was lower on the cottonseed oil diets than on 
the low fat diets at low levels of riboflavin, but no 
differences were found in the riboflavin content of 
the livers. 

Liver respiration as related to its xanthine 
oxidase activity. Dan A. RicHert (by invitation) 
and W. W. WESTERFELD. Dept. of Biochemistry, 
Syracuse Univ. College of Medicine, Syracuse, 
N. Y. The determination of xanthine oxidase ac- 
tivity (Axelrod and Elvehjem) in a series of rat 
livers whose xanthine oxidase activity varied from 
0-1800 units (Cmm O:/gm/dry liver/hour) has 
demonstrated the following. 1) The initial rate of 
the endogenous respiration of liver decreased 50% 
as the xanthine oxidase activity fell from 1600 units 
to zero. 2) Tipping in xanthine to a respiring liver 
brei of low xanthine oxidase activity inhibited the 
endogenous respiration instead of increasing the 
oxygen consumption. 3) Adding hypoxanthine to 
the brei at the start intensified the xanthine in- 
hibition effect and prevented the detection of 
xanthine oxidase in livers with normal activity. 
4) Adding purified milk xanthine oxidase to livers 
of low activity restored the endogenous respiration 
to normal and prevented the inhibition otherwise 
caused by tipping in xanthine. 5) Dialysis of the 
liver brei removed the substrates otherwise de- 
tected by adding purified xanthine oxidase, and 
also removed the xanthine inhibition effect. The 
results show that about 50% of the initial endo- 
genous respiration in a normal rat liver homogenate 
is due to the oxidation of one or more substrates 
similar to hypoxanthine, and the relative accumv- 
lation of such substrates in a brei with low xa- 
thine oxidase activity is responsible for the in- 
hibition produced by added xanthine, in accordance 
with the known enzyme—substrate relationships 
for this system. 

Utilization of human serum albumin injected 
intravenously. Crcit1A RIEGEL and NIcHOLAS 
GimBEL (by invitation). Harrison Dept. of Surgi- 
cal Research, Schools of Medicine, Univ. of Penn- 
sylvania, Philadelphia, Penna. Human serum 
albumin was administered both orally and intra- 
venously as the sole source of protein to 3 humal 
volunteer subjects. Control periods using eitherfi; 
milk or casein orally were also studied. Nitroge?, 
calcium, potassium, phosphorus and sulfur bal- 
ances, changes in albumin-globulin ratio in the 
blood, blood and plasma volumes, thiocyanate 
space, nitrogen content of leg lymph and urea ex 
cretion were determined. Albumin administered 
orally was utilized in comparable fashion to milk 
and casein. On an oral intake of albumin of 12: 
gm. nitrogen daily 1 of 2 subjects was in nitroge? 
equilibrium; 1 had a daily negative balance of 1 
gm. A 3rd subject was in negative balance on 4 
oral intake of 8.0 gm. nitrogen daily. All 3 were 
marked positive balance on an intravenous intak¢ 
of either 8.0 or 12.0 gm. of albumin nitrogen daily 
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From 1) increase in total circulating plasma pro- 
tein, 2) excess circulating interstitial fluid albumin, 
as determined from thiocyanate space determina- 
tions and from analysis of lymph obtained from the 
leg, and $) amount of albumin excreted in the urine 
as albumin, we can, in Patieni S, account for 774 
of the 1100 gm. injected over a period of 22 days, 
leaving 326 gm. to be accounted for. If the differ- 
ence between an assumed endogenous nitrogen ex- 
cretion and the actually determined nitrogen excre- 
tion represents metabolic breakdown of albumin, 
the excretion of this amount of nitrogen in the urine 
is more than sufficient to account for the injected 
albumin not present in the body fluids. It is possi- 
ble that this amount of albumin may have been 
metabolized during the 22 days of injection. That 
such breakdown is slow is indicated by the steady 
accumulation of albumin in plasma the longer the 
albumin injections were continued, by the low level 
of nitrogen excretion during the period when al- 
bumin was administered intravenously, and by a 
slowly increasing excretion of sulfur, which fell to 
avery low level when the subject was first changed 
from oral albumin to intravenous albumin. 
Studies on the origin of serum proteins. SIDNEY 
Roperts (by invitation) and ABRAHAM WHITE. 
Dept. of Physiological Chemistry, School of Medi- 
cine, Univ. of California at Los Angeles, Los An- 
geles, Calif. Serum protein levels have been de- 
termined electrophoretically in the rat after either 
partial hepatectomy or abdominal evisceration. 
After partial hepatectomy, the earliest change was 
a decline in a:-globulin, followed by later decreases 
in albumin and in the other globulins. Subse- 
quently, the globulins, especially a:-globulin, were 
tapidly restored. Albumin levels, however, re- 
mained low over the 48 hour experimental period. 
A maximum reduction in total serum protein con- 
centration of 1.2gm/100 ml. occurred 24 hours after 
* partial hepatectomy. Following abdominal evis- 
“Bfceration, the serum protein level dropped rapidly, 
“Piialling 2.0 gm/100 ml. within the 23-hour experi- 
mental period. In this instance, the decline was 
“Bdue almost entirely to a diminution of albumin. 
Incubation of surviving liver mince in rat serum 
in an atmosphere of 95% oxygen, 5% carbon di- 
oxide resulted in the liberation of large amounts of 
‘8 protein with the electric mobility of serum 
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a-globulin. The rate of liberation of this liver pro- 
tein was initially as high as 30 mg/gm. of tissue per 
hour, but declined rapidly over the 3-hour incuba- 
tion period. Similar experiments in a nitrogen at- 
mosphere resulted in an increased rate of liberation 
of protein. In all experiments, a disappearance of 
albumin from the serum medium accompanied the 
release of ‘a-globulin’. The results provide further 
evidence that the formation of blood proteins in- 
volves the integrated action of the liver and extra- 
hepatic tissues. 

Tissue collagen in experimental scurvy. WiL- 
LIAM Vv. B. RoBerTson (introduced by H. B. 
PiERcE). Division of Experimental Medicine and 
Dept. of Biochemistry, College of Medicine, Univ. 
of Vermont, Burlington, Vt. The collagen concen- 
trations in the skin and liver of normal guinea pigs, 
of those on a scorbutigenic diet and moribund with 
acute scurvy, and those on a scorbutigenic diet but 
maintained deficient for about 10 weeks with 0.35- 
0.15 mg. of ascorbic acid per day were determined. 
No changes in the collagen concentration in skin 
were found, whereas that in the liver was higher 
than normal in both scorbutic groups. The implica- 
tions of these findings will be discussed. 

Chemical changes in isotonic saline solutions 
placed in successively lower levels of human small 
intestine. C.S. Ropinson, Giapys R. Bucuer (by 
invitation) and D. DzimwiaTKowskI (by invita- 
tion). Dept. of Biochemistry, Vanderbilt Univ., 
Nashville, Tenn. The survey of the gradient in the 
small intestine altering saline solutions introduced 
at successive levels spaced 60 minutes apart, 
through a Miller-Abbott tube, has been continued 
using 50 cc. volumes per instillation of approxi- 
mately isotonic solutions of Na2SO., NaH:PO, or 
NazHPO,. Samples withdrawn 20 minutes after in- 
stillations were analyzed for total base, total COz2, 
pu and the anions. The differences between suc- 
cessive pairs of samples (lower minus upper) were 
examined statistically. The average differences, 
with standard error, which represent the rate of 
change at intestinal levels 60 minutes apart as the 
tube advanced from pylorus to terminal ileum, are 
tabulated. A = number of samples, B = number of 
subjects, C = hours pylorus-terminal ileum, D = 
volume recovered in 60 minutes, E = mean differ- 
ence in pH. 





Saline used A 


B E 








88 

a 4, 50 cc. 112 mu 28 
NaH:PO,, 50 cc. 104 mu 48 
NasHPO,, 50 cc. 101-143 ma 52 


14 H 4 +0.186 -0.03* 
8 . A +0.290 +0.05* 
11 - , +0.036 +0.02 
11 ° , +0.109 +0.02* 





mm CO2 


SO. mEq /1. POs mEq /1. 








+3.80 +0.63* 
+4.54 +1.09* 
+0.82 +0.24* 
+0.97 +0.40* 


—3.32 +0.80* 
—7.1 +2.99* 
—9.9 +2.80* 
—5.6 +2.24* 


+9.57 -4.8* 
+9.3 +6.9 
+9.6 +6.2 











he differences marked * are eannaay significant. 


‘uppression is more pronounced as the i 


Sulfate and phosphate ions suppress the entrance of chloride and this 
eocecal valve is approached. 
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Analysis of certain components of skeletal mus- 
cle during vitamin E deficiency. CuHar.orre E. 
Roperuwck (introduced by H. A. Martrtiii). Dept. 
of Biochemistry, State Univ. of Iowa, Iowa City, 
Towa. In nutritional muscular dystrophy resulting 
from a deficiency of vitamin FE, the free and total 
biotin content of skeletal muscle of hamsters, rab- 
bits and guinea pigs did not vary from that of con- 
trol animals. Reduction of the biotin intake (ham- 
sters) decreased muscle biotin irrespective of the 
adequacy of the vitamin E intake. It is therefore 
unlikely that vitamin E acts as an antioxidant in 
tissue to preserve biotin, although this relationship 
has been observed in the autoxidative destruction 
of biotin by unsaturated fats in vitro. A sparing 
action of vitamin E on DPN was not demonstrated 
by mere addition of coenzyme I to Ringer phos- 
phate medium in which dystrophic muscle strips 
were respiring; Qo. was not affected. Qos values 
were also not influenced by addition of glucose, 
glutamic acid or phenylananine. Muscle strips from 
hamsters on vitamin E-deficient diets but not 
grossly dystrophic had Qos values 33% higher than 
those from control animals. Differences of the same 
order were found in control and dystrophic guinea 
pig muscle. The glutamine content of skeletal mus- 
cles of dystrophic guinea pigs was about one-third 
that of muscle from control animals; the average 
amino acids was un- 


content of non-glutamine 
changed. In vitamin E-deficient rabbits, the dif- 
ference was less marked. The possible significance 
of decreased glutamine levels is discussed briefly 
with reference to energy relationships. These re- 


sults may be further evidence of an inefficient ex- 
penditure of energy possibly due to impairment in 
the process of phosphorylation. 

Effect of a series of flavanoids on hyaluronidase 
activity. GERTRUDE RopNney, L. M. WHEELER and 
ANN SwaANson (introduced by J. J. Pfiffner). Re- 
search Laboratories, Parke, Davis & Co., Detroit, 
Mich. The action of a series of flavanoids related 
to rutin on bovine hyaluronidase was studied in 
vitro by both the viscosity-reduction test and the 
turbidity-reduction method. Crystalline rutin was 
found to have no effect in concentrations of 5 X 
10-*M to 1 X 10-°M on 10 units of enzyme but a 
product formed by pancreatic digestions showed 
some inhibition of the enzyme activity. Investiga- 
tion of a series of 15 related flavanoids showed in- 
hibitory activities which could be correlated with 
structural differences in the compounds. The ac- 
tion of these compounds in vivo on the spreading 
effect of hyaluronidase injected with hemoglobin 
in guinea pig skin was compared to the activity 
shown in vitro. 

Studies in the metabolism of d-arabinose. 
JoseprH H. Ror, EvGens W. Rice (by invitation) 
and BENJAMIN W. Smiru (by invitation). Dept. of 
Biochemistry, School of Medicine, George Washing- 


diet (Science 108: 716, 1948). 
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ton Univ., Washington, D. C. Following oral ad 
ministration of D-Arabinose to rabbits, in doses f 
2 gm/kg. of body weight, this sugar appears in th 
blood within 4 hour, reaches a peak level in 1-1 
hours and disappears from the blood stream in 6-§ 
hours. The rate of absorption of D-Arabinose iy 
the rabbit, determined by the Cori technique, wa 
found to be 0.036 gm/100 gms. of body weight/houwr 
Balance studies after the oral administration of 
D-Arabinose, in which analyses of the alimentary 
tract, tissues, feces and urine were made, showe 
the following average total recoveries of this sugar 
after 1 hour, 80%; after 2 hours, 67%; after { 
hours, 15%; after 12 hours, 9.5%; after 24 hous 
5.9 %. In the 24-hour analyuen the pentose wag 
found only in the urine. Analyses were mad 
with the colorimetric method of Roe and Rice (J 
Biol. Chem. 183: 507, 1948) which is based o 
furfural formation. These data show that D-Arabin 
ose undergoes a metabolic transformation in th 
rabbit. In vitro studies of D-Arabinose added t 
homogenates of liver, kidney, muscle, blood an 
brain have showna disappearance of this sugar afte 
13 to 24 hours’ incubation at 37°C., under aerobit 
and anaerobic conditions. This disappearance i 
prevented by heating, iodoacetie acid and fluoride 
Hemolytic action of alloxan and alloxan deriva 
tives. CATHARINE S. Rose (by invitation) a 
Paut Gy6Orey. Nutritional Service of the Depl. 
Pediatrics and the Gastro-Intestinal Section of th 
Medical Clinic, School of Medicine, Univ. of Penn 
sylvania, Philadelphia, Penna. In the course 0 
studies on the effect of dietary factors in alloxal 
diabetes it was found that alloxan caused marke 
hemolysis in rats receiving a tocopherol-deficien 
The nature of thi 
reaction has been investigated. Dialuric acid, al 
loxantin and ninhydrin caused hemolysis in th 
same manner as alloxan, ninydrin being the mos 
active of the substances tested. The increased {ra 
gility of the red blood cells towards these com 
pounds could be demonstrated after the rats ha 
received the tocopherol-deficient diet for only 
week. Alloxanic acid did not cause hemolysi 
Studies were made in vitro using a suspension 0 
red blood cells ; all substances tested for hemolyti 
activity were prepared in phosphate buffer at ? 
7.4. With dialuric acid the cells of tocopherol-d 
ficient animals were hemolyzed. Alloxan was wit 
out effect, but treated with an equivalent amount? 
cysteine it behaved as dialuric acid. Larger amount 
of cysteine inhibited hemolysis with either et 
or dialurie acid. Various alloxan-related compoun 
and reducing agents have been studied. The 1 
blood cells of animals receiving tocopherol were ™ 
sistant to the action of dialuric acid and addition 
tocopherol in about 1/50th the amount of dialur 
acid protected the cells of tocopherol -deficient 4] 
mals. These observations are in accord with an¢ 
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sumption that tocoperhol interes with the forma- 
tion of a free radical, a first oxidation product of 
dialuric acid, which is the actual hemolytic agent. 

In vitro action of gentisic acid on hyaluronidase. 
Sau, RosEMAN (by invitation), FarrH PEARSON 
(by invitation), and ALBerT DorrMan. Dept. of 
Pediatrics, Univ. of Chicago, Chicago, Ill. The ad- 
ministration of sodium salicylate to rabbits in- 
hibits the spreading effect of hyaluronidase 
(Guerra, F., J. Pharmacol & Exper. Therap. 87: 
193, 1946). It has been demonstrated that salicyl- 
ates do not inhibit hyaluronidase in vitro in con- 
centrations that are achieved in vivo (Dorfman, 
Reimers, and Ott. Proc. Soc. Exper. Biol. & Med., 
64: 357, 1947; Pike. Science, 105: 391, 1947; Meyer 
Physiol. Rev. 27: 337, 1947). Meyer and Ragan 
(Science 108 : 281, 1948) have recently claimed that 
this is due to the fact that salicylates are converted 
to gentisic acid which acts as the true inhibitor. 
Analytically pure gentisic acid was prepared by the 
oxidation of salicylic acid. Purification was 


achieved through lead salt fractionation and re- 
peated recrystallization from water and ethyl] ace- 
tate. Gentisic acid so prepared did not inhibit bo- 
vine testicular hyaluronidase. This confirms the 
findings of Lowenthal and Gagnon (Canad. J. Re- 
search 26: 200, 1948). Crude fractions were found 
to be inhibitory as was pure gentisic acid treated 


with alkali in the presence of air. Similar results 
were obtained with homogentisie acid. Thus the 
apparent inhibitory effect of crude gentisic acid 
is due to impurity which is probably an oxidation 
product. The possible significance of these results 
in the explanation of the in vivo effects of sali- 
eylates will be discussed. 

Arginase, rhodanese ATPase activity of re- 
generating livers in protein-depleted rats. Orro 
RosenTHAL, CHARLES S. Rogers (by invitation) 
and Cotin C. Ferauson (by invitation). Harrison 
Dept. of Surgical Research, Schools of Medicine, 
Univ. of Pennsylvania, Philadelphia, Penna. Ar- 
ginase, rhodanese and ATPase activities of regen- 
erating liver following 70% hepatectomy have been 
studied in male 250-gm. Wistar rats maintained on 
4 protein-free diet. Enzyme assays and determina- 
tions of the protein nitrogen were done upon ali- 
quots of glass-homogenized tissue specimens. Dur- 
ing 2 weeks of preoperative protein starvation the 
animals lost about 44% of the protein, 70% of the 
arginase, 65% of the rhodanese, and 50% of the 
ATPase of their livers. Thus while arginase and 
thodanese activities of the liver protein were 
markedly diminished ATPase activity decreased 
‘@ but little. Following partial hepatectomy the con- 
centrations of rhodanese and ATPase in the re- 
'B Snerating remnant continued to decrease slightly 
"i whereas the arginase concentration rose strikingly. 
The rise was apparent as early as 12 hours after 
hepatectomy. At 24 to 48 hours, i.e., at a time when 
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only about 36% of the operatively removed protein 
was regenerated, the liver remnant contained as 
much or even more arginase than the entire pre- 
operative liver. Smaller changes in arginase were 
found in livers examined 4 to 8 days after partial 
hepatectomy. The fluctuations of the liver arginase 
concentrations are probably a reflection of the 
changes in the endogenous protein metabolism 
which temporarily increases as a consequence of 
traumatic tissue breakdown and inadequate food 
consumption. No similar changes were observed in 
regenerating livers of rats kept on an 18% casein 
diet during the entire experimental period. 

Hydrolysis of esters by rabbit polymorphonu- 
clear leucocytes. R. J. Rossirer and EsTHEerR 
Wone (by invitation). Dept. of Biochemistry, 
Univ. of Western Ontario, London, Canada. It has 
been found that washed suspensions of rabbit poly- 
morphonuclear leucocytes, besides hydrolysing 
phosphate esters (Biochem. J. 43: xxi, 1948), also 
hydrolysed simple methyl esters of the aliphatic 
acids. That polymorphonuclear leucocytes hy- 
drolyse tributryrin has been reported previously by 
Fleischmann (Biochem. Ztschr. 200: 25, 1928) and 
by Barnes (Brit. J. Exper. Path. 21: 264, 1940). 
These workers, however, referred to the enzyme 
as a lipase. It has now been shown that the enzyme 
is capable of hydrolysing simple triglycerides and 
simple methyl esters (up to Cs have been tested), 
but not higher glycerides such as triolein. The en- 
zyme should, therefore, be referred to as an esterase 
rather than a lipase. The rabbit polymorphonuclear 
leucocyte can hydrolyse neither acetylcholine, 
acetyl-8-methylcholine nor benzoylcholine and, 
therefore, contains neither ‘true’ cholinesterase, 
‘pseudo’-cholinesterase nor specific benzoylcholin- 
esterase. 

Studies on copper-containing oxidases in higher 
plants. M. L. Rorucuitp and Roserr MacVIicar 
(introduced by V. G. HELLER). Depts. of Chemistry, 
Oklahoma A. and M. College and Agricultural 
Chemistry Research, Oklahoma Agricultural Ex- 
periment Station, Stillwater, Okla. The distribution 
of polyphenol oxidase and ascorbic acid oxidase in 
leaf-blade tissue of several species of higher plants 
has been determined. Rapid oxidation of both 
catechol and 3,4-dihydroxy-pL-phenylalanine oc- 
curred in the presence of leaf tissue homogenates 
of several species of Dicotyledonacae. Of the plants 
studied tomato and sweet potato contained the 
most highly active enzyme system. Polyphenoloxi- 
dase activity could not be demonstrated in wheat 
leaf-blade homogenate. Ascorbic acid oxidase was 
present in sweet potato, soybean, and tomato leaf 
tissue; Swiss chard and wheat were less active. 
Sodium diethyldithiocarbamate in concentration of 
.001 and 0.01m did not appreciably inhibit O2 con- 
sumption by leaf tissue homogenates in the pres- 
ence of added DOPA; ascorbic acid oxidation was 
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‘markedly inhibited by both concentrations of this 
‘substance. The endogenous rate of O2 consumption 
was not significantly affected by this inhibitor. 
Copper deficient tomato plants showed a marked 
decrease in polyphenoloxidase and ascorbic acid 
oxidase activity. The administration of copper ions 
resulted in rapid restoration of oxidative activity 
of these two enzyme systems. 

Relationship of cell surface phosphatases to 
sugar metabolism in yeast. AS—ER RoTruHsTEIN and 
Resecca MEIER (introduced by H. C. Honae). 
Atomic Energy Project of the Univ. of Rochester, 
Rochester, N. Y. It has been shown that the surface 
of the yeast cell contains phosphatases, which can 
dephosphorylate a large variety of compounds in- 
cluding phosphorylated sugars. The surface phos- 
phatases can be completely inhibited by very low 
concentrations of molybdate or tungstate without 
any apparent injury to the cell. The inhibition is 
reversible and competitive in nature. It seems to 
be specific for the phosphatases. In the absence of 
molybdate, phosphorylated sugars can be metabo- 
lized at a slow rate which is limited by the rate of 
dephosphorylation. In the presence of molybdate, 
the phosphorylated sugars are not metabolized at 
all although glucose and fructose are consumed at 
a normal rate. It can be concluded, therefore, that 
phosphorylated sugars cannot be metabolized di- 
rectly as such, but that the sugar residue can be 
metabolized after the phosphate group is split off. 
The function of the cell-surface phosphatases seems 
to be limited to the splitting of phosphate contain- 
ing compound in the medium into utilizable resi- 
dues, with no direct role in carbohydrate metabo- 
lism involved, 

Inhibition of oxidation and phosphorylation in 
kidney homogenates by yeast adenylic acid. 
Henry Z. SasBie (introduced by Cart F. Corr). 
Dept. of Biological Chemistry, Washington Univ. 
School of Medicine, St. Louis, Mo. Various agents 
are known to inhibit aerobic phosphorylation in 
tissue homogenates. It was found that the oxygen 
consumption of washed kidney particles was in- 
creased to a maximum value, when, in addition to 
glutamate, Mg** and fluoride, about 1 um of muscle 
adenylic acid (adenosine-5’-phosphoric acid) was 
added per 2 ml. of reaction mixture. Increasing 
amounts of this nucleotide up to 12 um caused a 
progressive increase in the uptake of inorganic 
phosphate from the medium, and correspondingly 
increased formation of acid labile phosphate com- 
pounds. When 6 uo of yeast .adenylic acid (adeno- 
sine-3’-phosphoric acid). was added along with 12 
ym of muscle adenylic acid, oxygen consumption 
was decreased, in a particular experiment, from 34 
to 10 uM, uptake of inorganic phosphate was de- 
creased from 775 te 107 wg. and formation of acid 
labile phosphate. was. decreased from 553 to 130 ug. 
In a similar experiment muscle inosinic acid 
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(inosine-5’-phosphoric acid) in place of yeast aden. 
ylic acid had no inhibitory effect. The inhibitory 
effect of yeast adenylic acid on phosphorylation jg 
probably due to competition with muscle adenylic 
acid for the enzyme which catalyzes the transfer 
of phosphate from intermediates formed during 
oxidation. 

Formation of serine from glycine in the intact 
rat. Warwick SAKAmMI (introduced by Hartanp 
G. Woop). Dept. of Biochemistry, Western Reserve 
Univ. School of Medicine, Cleveland, Ohio. Glycine 
has been shown to condense with formate or a 
formate derivative to form serine. When C* car. 
boxyl-labeled glycine and C"*-labeled formate were 
administered to rats the liver serine was found to 
contain the Cin the carboxy group and C" largely 
in the 8-position. In the present investigation we 
have studied the physiological formation of ‘for- 
mate.’ A possible mechanism is the deamination of 
glycine (Ratner, Nocito and Green) and oxidative 
decarboxylation of the resulting glyoxylic acid: 
glycine — glyoxylic acid — ‘formate’ + COs. To 
test the possible significance of this pathway in 
providing ‘formate’ for the conversion of glycine 
to serine we have administered glycine labeled with 
C™ in the methyl carbon to rats by stomach tube 
and determined the distribution of isotope in the 
liver serine and glycogen. The 6-carbon of serine 
was almost (80%) as active as the a-carbon while 
the C“ was equally distributed between the 1,6 and 
2,5 carbons of the glucose units of the glycogen. 
These results indicate that glycine itself may pro- 
vide the formate or formate derivative involved in 
its conversion to serine. The data of Winnick, 
Moring-Claesson and Greenberg are in accord with 
this view. The 6-carbon of their serine isolated from 
liver homogenate after equilibration with C" 
methyl-labeled glycine contained a small amount 
of the isotope. 

Tryptophane requirement of the rat as related 
to dietary level of other amino acids. W. D. Sat- 
mon. Laboratory of Animal Nutrition, Alabama 
Polytechnic Institute, Auburn, Ala. The addition 
of 12% of acid hydrolysate of casein or an equivalent 
amount of gelatine to basal diets containing 7% of 
casein, .002% of niacin, and either 40% of corn 
grits or 7% of corn gluten meal depressed growth 
of rats. The growth depression was corrected by 
pL-tryptophane but not by additional niacin; .05% 
of pi-tryptophane added to the diet prevented 
growth depression or even supported growth at 4 
higher rate than was obtained on the original basal 
diet. When the casein content of the basal diet was 
increased to 20%, the addition of gelatine depressed 
growth only if niacin was omitted from the diet. 
With niacin in the diet, this level of casein pro- 
vided sufficient surplus tryptophane to balance the 
added gelatine. When 5% of glycine was added to 
the diets containing 7% of casein, growth was de- 
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Pressed and the effect was not nullified by either 
iacin or tryptophane; the further addition of 

asein hydrolysate restored growth. Moreover, 5% 
Mf glycine added to a 21% casein basal diet, contain- 
ng adequate niacin, did not depress growth sig- 
nificantly. It is apparent that, as the dietary level 
if other amino acids is increased, the essential re- 
juirement for tryptophane is also increased. The 
esults with glycine suggest that the requirement 
or other essential amino acids may be similarly in- 
reased . 

Effect of x-ray radiation and of starvation on 
hemoglobin synthesis in the rat. K. SaLomon, 
.. I. AutMAN, G. W. Casarett, and T. R. Noonan 
introduced by F. L. Haven). Dept. of Radiation 
Biology, Univ. of Rochester School of Medicine and 
Dentistry, Rochester, N. Y. After whole body radia- 
ion and in acute starvation erythropoiesis is de- 
pressed. Information concerning the anabolism of 
he circulating hemoglobin under these conditions 
seems desirable. Since the alpha-carbon atom of 
lycine has been shown to be incorporated in hemin 
nd globin, methylene labeled glycine was used in 
his investigation. Glycine (one or two microcuries) 
yas administered to radiated and to starved rats. 
Allanimals were killed 24 hours later. Hemoglobin, 
hemin and glubin were isolated from their blood and 
he C“ content of these compounds determined. 
The C“ activity ratio of hemin to globin on a gram 
ogram basis was found to range from 4-13 in all 
ntrol animals. The ratio of C“ activity of hemin 
globin isolated from rats injected with glycine 
mmediately after radiation with 600 r varied from 
hb to 32. Hemin synthesis was increased in all these 
ats. On the other hand, when glycine was injected 
ixdays after exposure to 600 r no measurable hemin 
ynthesis occurred, and the activity ratio was found 
obe zero. The activity ratio after five days starva- 
ion was 64; hemin synthesis in these rats was in- 
teased whereas globin formation was depressed. 
lnseven days starvation the activity ratio was zero, 
lmin synthesis was not measurable, globin forma- 
ion was depressed. In both radiated and starved 
himals the ratio of C“ activity of hemin to that 
i globin deviates considerably from the control 
values. 

Effects of india ink injections in avitaminosis A. 
STELIOS C. SAMARAS (by invitation), NICHOLAS 
Vierz, JR. (by invitation) and Vicror E. LEvINeE. 
Vept. of Biological Chemistry and Nutrition, 

reighton Univ. School of Medicine, Omaha, Nebr. 
Une hundred male rats were divided into several 
soups, some of which served as controls while 
thers were allowed to develop the classical signs 
i vitamin A deficiency. Rats on the adequate 


Rock diet and those on the vitamin A-deficient diet 


plus carotene tolerated injections of India ink. 
tats on the vitamin A-deficient diet presented a 


P'dden aggravation of the usual deficiency symp- 
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toms when injected subcutancously with India ink. 
The rats injected in the afternoon, when examined 
the next morning, showed startling symptoms re- 
ferable to the visual apparatus. They seemed nearly 
blind or totally blind, and could not find their food 
and water. Enophthalmos was marked, the decrease 
in the size of the eyeball being apparently due to 
loss of fluid. In vitamin A-deficiency blindness has 
a slow onset and is the end result of dryness, bac- 
terial invasion and infection, bacterial damage or 
ulceration, and repair with formation of opacities. 
In vitamin A-deficiency aggravated by blocking or 
irritating the reticulo-endothelial system blindness 
occurs suddenly due to loss of physiological func- 
tion, and is probably a depletion phenomenon. The 
phagocytosis induced by the introduction of the 
foreign body, India ink, may completely exhaust 
the vitamin reserve or may increase the metabolic 
demand for vitamin A to such an extent that hardly 
any of the small quantity yet available can be al- 
located to the retina for the rhodopsin-retinene 
cycle. Histological studies and analyses of tissues 
for carotene and vitamin A are in progress. 
Relationship of purines, folic acid, and other 
principles in the nutrition of Leuconostoc citro- 
vorum 8081. H. E. Sauseruicu (introduced by 
W. D. Satmon). Laboratory of Animal Nutrition, 
Alabama Polytechnic Institute, Auburn, Ala. Fur- 
ther investigations on the nutrition of Leuconostoc 
citrovorum 8081 has revealed that the unknown fac- 
tor appears to be involved in purine metabolism. 
The organism was found to require for growth either 
xanthine, guanine, or hypoxanthine. Adenine, thy- 
mine, and uracil had no apparent activity when 
tested alone, but did have a sparing action on xan- 
thine, guanine, or hypoxanthine. Increased 
amounts of anti-pernicious anemia preparations, 
liver concentrates, rat urine preparations, or vita- 
min Biz concentrates could replace (in part at 
least) the requirements for guanine, xanthine, or 
hypoxanthine. High amounts of folic acid could, in 
the presence of purines, replace the unknown factor 
required by the organism. The omission of folic acid 
had no effect upon the response of the organism to 
the various concentrates of the growth principle. — 
However, aminopterin at a level of 10 gamma/10 
ml. assay tube inhibited growth completely. The 
inhibition could be reversed by anti-pernicious 
anemia preparations, liver concentrates, rat urine 
preparations, or thymidine. Folic acid was effective 
only when extremely high amounts were used. Rats 
injected with folic acid or fed diets containing 5 or 
10 mg. of folic acid/kg. excreted in the urine a com- 
pound(s) active for the growth of Leuconstoc citro- 
vorum. Sulfaguanidine fed to rats along with the 
folic acid did not decrease the activity of the urine. 
The feeding of vitamin B,2 concentrates, ascorbic 
acid, or thymine in the place of folic acid in the 
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diets to rats did not cause an increase in the ac- 
tivity of the urine. 

Effect of low environmental temperature on 
thyroid function as studied with radioactive 
iodine. H. G. Scuacuner, Z. S. GreRvacu and A. 
T. Kress (introduced by H. Jensen). Medical 
Dept., Field Research Laboratory, Fort Knox, Ky. 
From studies with radioactive iodine, it was con- 
cluded by Leblond et al (Leblond, Gross, Peacock 
and Evans. Am. J. Physiol. 140 : 671-676, 1943-44), 
that “exposure of rats to cold (0°-2°C.) for various 
periods of time produces a thyroid stimulation 
which is doubtful after 1-3 days, definite after 7 
days, maximal at 26 days, but absent after ex- 
posure for forty days.’’ A reinvestigation of the 
problem seemed indicated to show how early stim- 
ulation occurs and compares with the long time 
interval. Rats were exposed in individual cages 
to temperatures of 1°-4°C. and the uptake and 
organic binding of tracer and carrier doses of 
inorganic iodide after 1,3, 7, 9, 26 and 60 days ex- 
posure were determined. A definite increased up- 
take of iodine was shown in the 1-, 3-, 7- and 9-day 
group. The results of these early time intervals 
will be compared with 26-, 40- and 60-day groups. 

A study of tryptophane metabolism using iso- 
iope tracer technique. R. W. ScHAYeEr (by invita- 
tion), G. L. Foster, and Davip SHEmMIN. Dept. of 
Biochemistry, College of Physicians and Surgeons, 
Columbia Univ., New York City. Tryptophane 
containing N™ in the indole nucleus has been syn- 
thesized and resolved into the D- and L- isomers. 
Tryptophane containing C" in the 8-position of the 
side chain has also been synthesized. After the in- 
traperitoneal injection of N® L-tryptophane into 
rats and rabbits, the isolated kynurenine, kyurenic 
acid and xanthurenic acid contained N” having 
approximately the same concentration as the ring 
nitrogen of the tryptophane. Similarly, N*®- 
labeled kynurenine produced xanthurenic acid in 
rats without dilution. The 6-pyridone of N-methyl 
nicotinamide, isolated from rat urine with the aid 
of carrier after intraperitoneal injection of N™ 
DL-tryptophane, was found to have a small but 
significant N® concentration. In contrast to this 
finding, the 6-pyridone isolated after incubation of 
N® DL-tryptophane with rat liver slices, and after 
intraperitoneal injection of the C DL-trypto- 
phane in rats, contained no excess isotope. Hemin 
isolated from rats after injection of large quantities 
of N® DL-tryptophane had an insignificant N”® 
concentration. Studies are in progress on the fate 
of N® indole, N® L-tryptophane and N® D- 
tryptophane in rats. 

Determination of uric acid in whole blood and 
plasma. Arnotp H. ScHein and Eminy F. Rice 
(introduced by Haroup B. Pierce). Dept. of Bio- 
chemistry, College of Medicine, Univ. of Vermont, 
Burlington, Vt. The determination of uric acid by 
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the Folin method (or by its various modifications 
is beset with many difficulties which render y 
certain the values obtained thereby. Lack of speci 
ficity, inhibition of color development by vario 
substances and low recoveries of added uric acj 
have proved to be a great hindrance to accurate ¢ 
timation of uric acid in biological material. Specific 
ity can be increased by employing uricase (Blauch 
Koch, Buchanan). Starting at this point we hay 
investigated the conditions necessary for the ac 
curate and precise determination of uric acid j 
blood and plasma. It was found that px contr 
(pu 9.2—borate buffer ) during color development i 
a requisite for good recoveries of uric acid. Folin 
Wu filtrates of many substances, notably protein 
and amino acids which cause color inhibition do sf 
partially by virtue of their depressing effect upor 
the px of the color reaction. True inhibitions o 
color development of the order of 10-20% cause 
by many amino acids in their expected normal (and 
abnormal) plasma concentrations, can be com 
pletely compensated by ‘swamping’ both thé 
standards and the solutions containing inhibito 
with adequate amounts of glycine. Experiment 
upon blood and plasma in which these new modi 
fications of the Folin method were employe 
revealed 90-95% recovery of added uric acid. Re 
coveries of the same order of magnitude were ob 
tained upon addition of known amounts of ung 
acid to uricase incubated blood and plasma (unit 
acid free). These results were checked by ultn 
violet enzyme spectrophotometry. 
Intermediary metabolism of phenylalanin 
labeled with C“. BerNARD ScHEPARTZ (by invita 
tion) and Samuen Gurin. Dept. of Physiologic 
Chemistry, School of Medicine Univ. of Pennsyl 
vania, Philadelphia, Penna. Administration 0 
DL-phenylalanine (labeled in the carboxyl and 
alpha positions) to phlorhizinized rats results | 
the appearance of C™ in the urinary ketone bodies 
as well as in the respiratory CO2. Upon incubatio 
of this type of phenylalanine with liver slices 
acetoacetate labeled solely in the carboxy] grou 
is obtained. When ring-labeled phenylalanin 
(carbons 1, 3, 5) is administered to phlorhizinize 
rats, C“ appears in the respiratory CO: as well 4 
in the acetone moiety of the urinary acetoacetate 
Incubation of ring-labeled phenylalanine with live 
slices produces acetoacetate labeled chiefly in the 
terminal methyl group. The aromatic ring % 
phenylalanine readily undergoes cleavage in th4 
course of metabolism, the immediate precursor 04 
acetoacetate being a four-carbon unit derived fro 
the ring and side-chain. Apparently no 2-carbo! 
units are involved in this pathway. It is apparel 
that the alpha carbon of phenylalanine becomes th¢ 
carboxyl carbon of acetoacetate while either carb0 
atom 1 or 3 of the ring forms the terminal carbo 
of acetoacetate. This furnishes direct proof tha@j. 
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the side chain of phenylalanine shifts to an ad- 
jacent ring carbon during the formation of ketone 
bodies. 

The quantitative determination of glycerylphos- 
phorylcholine (GPC) in tissues. GERHARD 
ScumipT, L. Hecut (by invitation), N. SrrickLeR 
(by invitation) and S. J. THANNHAUSER. Tufts 
‘BCollege Medical School, Boston, Mass. Trichloro- 
Bacetic acid filtrates of tissues are freed from inter- 
fering substances by precipitation with mercuric 
acetate at pH 5. (GPC and choline remain quanti- 
tatively in the supernatant.) Aliquots of the Hg 
free supernatant are precipitated with Reinecke 
salt before (A) and after (B) acid hydrolysis (N 
HCI; 20’; 100°). The reineckates obtained from the 
majority of tissues can be analyzed colorimetrically 
without further purification, but in certain tissues 
(intestinal mucosa) a reprecipitation of the concen- 
B trated acetone solution of the reineckate with aque- 
ous Reinecke salt is necessary in order to obtain the 
Bcholine reineckate in well crystallized form. The 
Bhydrolyzable choline (B-A) represents the choline 
Beroup of GPC. The following amounts of GPC 

(mg. P/100 gm. fresh tissue) were found in fresh 
beef organs: liver 25; pancreas 15; submaxillaries 
4;muscle, heart, brain, intestines negligible. Free 
choline: negligible in all fresh tissues. After 3 
hours’ incubation, a strong increase in the amounts 


of GPC occurs in pancreas (40), and strong in- 
Brreases of free choline, but not of GPC, oceur in 
kidney and intestines. In incubated liver the 
mount of GPC remains practically unchanged, 


and no free choline appears in appreciable 
quantities. 

Factors concerned in the liberation of pteroyl- 
glutamic (folic) acid from its heptaglutamate by 
thick liver. M. L. Scorr (by invitation), C. H. 
Hint (by invitation), and L. C. Norris. Cornell 
a Univ., Ithaca, N. Y. Previous results from this 
lboratory have shown that under certain condi- 
tions the activity of the vitamin B, conjugase 
system in the livers from young chicks is increased 
- Moy the addition of B-pyracin (4-pyridoxie acid). 
(J. Biol. Chem. 158 : 291, 1945; ibid. 160 : 265, 1945. ) 
@/n a continuation of these studies, it has been 
found that livers from day-old chicks, produced by 
hens whose diet contained no animal protein, were 
@ early devoid of vitamin B, conjugase activity. 
@Under these conditions the effect of added p- 

pyracin was variable. On the other hand, the addi- 
@tion of certain concentrates derived from the 

ileohol-soluble material obtained in the prepara- 
tion of a commercial liver extract produced marked 
increases in the liberation of folic acid from pteroyl- 
heptaglutamate. This effect was further enhanced 
when both the concentrates and 8-pyracin were 
combined. In view of the suspected presence of 
‘nall amounts of the antipernicious anemia factor 
i the liver concentrates, it was thought that 
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vitamin Bj, might be one of the factors required in 
the conjugase system. Accordingly, experiments 
were conducted in which concentrates of this 
vitamin were added to the liver incubation system 
with and without 6-pyracin. Synergistic effects 
were also obtained between these two factors at a 
level of the vitamin Bi: concentrate which pro- 
vided approximately 4 uum of vitamin By. Pre- 
liminary work using crystalline vitamin By. have 
yielded similar results. The results obtained in 
these studies indicate, therefore, that this vitamin 
is required in addition to B-pyracin in the 
enzymatic release of folic acid. 

Activation of purified prothrombin with sodium 
citrate. WALTER H. SEEGERS and ARNOLD G. WARE 
(by invitation). Dept. of Physiology and Pharma- 
cology, Wayne Univ., Detroit, Mich. Purified pro- 
thrombin prepared by the method of Ware and 
Seegers (J. Biol. Chem., 174: 565, 1948) is free of 
thromboplastin and Ac-globulin. The protein, when 
dissolved in 30% sodium citrate solution, is trans- 
formed to thrombin. At room temperature 
thrombin first begins to appear slowly after 16 
hours, then rapidly for about 3 hours, and there- 
after again more slowly. The form of the activation 
curve suggests autocatalysis. The prothrombin 
molecule apparently contains all of the necessary 
structural material for the formation of thrombin. 
The activation with sodium citrate can be com- 
pletely blocked with small amounts of 3,4,4’-tri- 
aminodiphenyl sulfone or with 2-hydroxy-4,4’- 
diaminodipheny] sulfone. All of the protein of the 
prothrombin preparation can be adsorbed on 
BaCO;. The thrombin activity is not adsorbed on 
BaCO;. Consequently purified prothrombin can 
be activated with sodium citrate, and any protein 
which is then not adsorbed on BaCQ; must be 
thrombin alone or thrombin together with other 
parts of the original prothrombin. This provides 
an easy method to prepare thrombin. Moreover, 
all of the above facts are unusually valuable for 
gaining insight into the nature of prothrombin, its 
activation, and the nature of thrombin. 

The estimation of glycogen in liver and muscle. 
Sam SErrrer and Seymour Dayron (by invita- 
tion). Dept. of Biochemistry, Long Island College 
of Medicine, Brooklyn, N. Y. Dreywood (Ind. 
Eng. Chem., Anal. Ed., 18: 499, 1946) described the 
use of anthrone for detection of carbohydrates, and 
Morris (Science, 107: 254, 1948) suggested its use 
for the estimation of glycogen. The present authors 
have employed the reagent in a simple direct 
method for glycogen in liver. In this method 4 to 8 
gm. of liver (less may be used) are delivered into a 
weighed, graduated tube containing approximately 
25 cc. of 30% KOH, and the tube reweighed. The 
tube contents are digested for 30 minutes in a 
boiling water bath, cooled, and made up to 35 cc. 
with KOH. Appropriate dilutions of the digest are 
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made with water (1:50, 1:250, ete.), and 5 cc. ali- 
quots are transferred to Evelyn tubes. While sub- 
merged in cold water, the tubes then receive 10 cc. 
of 0.2% anthrone made up in 95% H:SO,. 5 ce. of 
standard containing 80 y of glucose is similarly 
treated. All tubes are then heated for 10 minutes 
in boiling water, cooled, and read in the Evelyn 
photoelectric colorimeter at wavelength 620. The 
glycogen content of the liver is then calculated. 
When the glycogen content of liver or muscle is 
less than 0.6% this method is inapplicable due to 
interference of color produced by anthrone with 
the relatively increased protein contents of ade- 
quate aliquots. In these cases the glycogen may be 
first precipitated with alcohol, redissolved, and 
determined as above. The results agree with those 
obtained by the method of Good, Kramer and 
Somogyi. 

Effects of ionizing radiation on the anaerobic 
CO; production and colony production in saccharo- 
myces cerevisiae. FREDERICK G. SHERMAN and 
HerMAN B. Cuase (introduced by P. H. Mitcu- 
ELL). Brown Univ., Providence, R. I. Yeast was 
grown (48 hours at 30°C.) in Reader’s medium to 
which was added glucose 20 gm/liter and biotin, 2 
micrograms/liter. Cells were washed twice with 
M/15 KH2PO, or supplemented Reader’s medium, 
diluted to standard density and dispensed into 
lusteroid centrifuge tubes. One half the tubes were 
irradiated 30 minutes (90,000r at 3000r/min). A 200 
kv therapy tube operated at 20 ma was used as the 
source. After irradiation cell suspensions were 
transferred to small flasks and incubated at 30°C. 
for 2 to 24 hours. Aliquots were taken for plate 
counts and manometric estimation’ of anaerobic 
CO; production at stated intervals. Two to 4 hours 
after the beginning of irradiation the anaerobic CO, 
production (glucose or supplemented Reader’s as 
substrate) is inhibited approximately 30% and 
about 85% of the irradiated cells are unable to form 
visible colonies. No inhibition of anaerobic CO: pro- 
duction was observed immediately after irradia- 
tion. Between 12 and 24 hours anaerobic CO, pro- 
duction on a per cell basis progressively declines 
suggesting that some ‘injured’ cells have further 
reduction in ability to ferment glucose, or have lost 
it entirely. Investigations by earlier workers on 
the effect of x-radiation on enzyme systems in vivo 
indicate that fairly large doses have practically no 
effect in diminishing their activity (Wels and 
Osann, Pfliigers Arch. 207: 156, 1925). Only with 
yeast grown on Reader’s medium plus biotin have 
we been able to obtain consistent and reproducible 
inhibition of fermentation after irradiation. 

The biological synthesis of serine from glycine. 
Puiuie SIEKEviTz. (by invitation), THEODORE 
Winnick and Davip M. GREENBERG. Div. of Bio- 
chemistry, Univ. of Californig Medical School, 
Berkeley, Calif. The in vitro synthesis of serine 
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from glycine has been demonstrated both in mt 
liver slices and homogenates by means of trace 


experiments with C-labeled glycine. The reg i 


tion proceeds anaerobically. Employing carboxy! 
labeled and methylene-labeled glycine, it has been 
shown that the carboxyl-carbon of glycine appears 
in the carboxyl-group of serine, while the methyl. 
ene-carbon of glycine appears in both the alpha and 
beta carbons of serine. Aerobically, the C™ concen. 
tration of the beta-carbon was approximately 
that of the alpha-carbon. Anaerobically, it was onl 
5%. Sakami (J. Biol. Chem. 176: 995, 1948) hag 
shown that formate reacts with glycine to form 
serine, the formate carbon appearing in the beta- 


carbon of serine. We have now shown that this” 


formate, at least in part, may be derived from gly- 
cine itself. Rat liver slices were incubated in nitro 
gen with radioactive glycine and non-radioactive 
formate, the latter at twice the concentration of the 
former. One flask (I) contained methylene-labeled 
glycine; the other (II) had carboxyl-labeled gly- 
cine. Carrier formate was added, steam-distilled, 
and oxidized to COz (Osborn, Wood, and Werkmaz, 
Anal. Ed., Ind. Eng. Chem. 5: 47, 1983). Glyoxylie 
acid is not oxidized to COz by this method. The 
CO, obtained from flask (I) was radioactive, tha 
from flask (II) was not, showing that formate is 
derived from the alpha carbon of glycine. The dilu- 
tion of radioactivity in the beta-carbon indicates 
non-glycine source of formate, which is more active 
anaerobically than aerobically. 

Oxygen consumption of ‘Killer’ and ‘Sensitive 
stocks of paramecium aurelia, variety 4. D. 
SIMONSEN (by invitation) and W. J. vaN WaGTEN 
Donk. Dept. of Zoology, Indiana Univ., Blooming 
ton, Ind. Two genetically diverse stocks occ 
within variety 4 of Paramecium aurelia. The ‘killer 
stocks produce a toxic substance, ‘paramecit’ 
which kills ‘sensitive’ animals in a typical manner 
The two types are determined genetically. The 
killer stocks possess the killer gene K which cat 
support the multiplication of the self-duplicating 
cytoplasmic factor, ‘kappa’, but cannot initiate its 
production per se. Kappa in turn controls the pro 
duction of paramecin. Sensitive animals may 
those having the genotype KK without kappa, ° 
those with the recessive allele kk. Sensitive at! 
mals are killed ina typical fashion when mixed with 
killer animals, when placed in culture fluid in whieh 
killers have grown, or when exposed to a dilute bre 
prepared by crushing killer animals. Measuremen's 
of the rates of oxygen consumption of these stocks 
were made using the Cartesian diver micro-respira 
tion technique. The stocks used for comparis0 
belonged to the same mating type and were grow! 
under the same conditions of feeding. The live an! 
mals were suspended in sterile ‘exhausted’ lettucé 
infusion in the divers. Rates of oxygen consumptia 
were determined over a period of 8-10 hours at 27 
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‘iller animals were found to respire at a higher rate 
han sensitive animals. The respiration of sensitive 
nimals while under the influence of paramecin 
vas followed. Pertinent data will be presented. 
Serum lipides of Eskimos. Effect of a high fat 
jiet (pemmican) and of fasting. R. G. Sinciair, 
.M. Brown (by invitation) and L. B. Cronx (by 
nvitation). Depts. of Biochemisiry and Medicine, 
Queen’s Univ., Kingston, Canada. As part of a 


Southampton Island in the Eastern Canadian Arc- 

ic, lipides were determined in the serum of 126 
persons. Regardless of age, sex and absorptive state, 
the average values, in mg/100 ml., were : Total fatty 
acids, 329 + 103 (S.D.), lipide P, 9.9 + 2.0, total 
cholesterol, 173 + 29, free cholesterol, 47.5 + 9.4. 
Free cholesterol amounted to 27.7 + 3.0% of total. 
The molar ratio of phospholipide to total cholesterol 
was 0.72 + 0.09. A palpable hepatomegaly was ob- 
served in about 4 of the Eskimos. The average 
values for the serum lipides in this group were the 
same as in those without enlarged livers. In a small 
group of 2 men and 2 women who subsisted for 6 
days exclusively on pemmican (75% of the calories 
from beef fat), the levels of all lipides increased 
considerably. A subsequent 4 day fast by 3 subjects 
caused a further appreciable increase in all lipides 
—total fatty acids, 55% increase, lipide P, 30%, 
total cholesterol, 15%. A similar fast by a man who 
had been on his customary diet of meat and bannock 
caused an increase in total fatty acids but not in 
lipide P, total or free cholesterol. Little or no keto- 
nuria developed after 6 days on pemmican; the 
subsequent fast caused a definite ketonuria. 

The lipotropic action of threonine. S. A. SINGAL, 
V.P. SypENsTRICKER (by invitation) and Jutta M. 
LirtLEJOHN (by invitation). Univ. of Georgia 
School of Medicine, Augusta, Ga. While studying 
the nicotinic acid-tryptophan relationship in rats 
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cystine and choline, yellowish livers were observed 
at autopsy. Upon analysis the liver lipids were 
16.0%. Supplementary nicotinic acid, tryptophan, 
valine, histidine, phenylalanine or serine were 
without effect. The addition of threonine reduced 
the liver lipids to 5.1%. Because of the growth de- 
Pressing action of threonine under these experi- 
mental conditions (J. Biol. Chem. 176: 1063, 1948), 
hicotinic acid or tryptophan was added to this diet 
under which conditions growth was satisfactory 
and the liver lipids were 6.6%. When choline was 
increased to 1.0%, a similar reduction of liver lipids 
was observed. That the lipotropic action of threo- 
hine was not the result of increased food intake was 
demonstrable in paired-feeding experiments. Here 
the liver lipids of rats on the casein ration supple- 
mented with tryptophan was 14.4% as compared to 
59% when threonine was also included. When the 
dietary fat was increased to 40%, the liver lipids 
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were 21.8 and 10.1% respectively. The livers of rats 
on an amino acid diet simulating the 9% casein ra- 
tion supplemented with tryptophan contained 
17.0% lipids. Supplementary threonine reduced the 
lipids to 5.8%. When threonine was omitted from 
the entire ration, the rats lost weight and the liver 
lipids were only slightly above normal. 

Unlikelihood of specific long range forces in 
immunologic and enzymatic reactions. S. J. 
SINGER (introduced by L. ZECHMEISTER). Gates 
& Crellin Laboratories of Chemistry, California 
Inst. of Technology, Pasadena, Calif. Rothen 
has performed experiments (J. Biol. Chem. 168: 
75, 1947) in which antibody is adsorbed on antigen 
films which are apparently covered with inert bar- 
riers, and other experiments (J.*Am. Chem. Soc. 
70: 2732, 1948) in which enzymatic reactions 
occurred despite apparent separations of enzyme 
and substrate proteins. From these he concludes 
that specific long range forces are involved in im- 
munologic and enzymatic reactions. By 3 ap- 
proaches, we have obtained evidence that holes in 
the barrier films are responsible for the effects 
observed. 1) Certain cellulose derivatives used as 
inert barriers reduce the adsorption of antibody on 
films of bovine serum albumin considerably. Ethyl 
cellulose films cast from ethylene dichloride solu- 
tion are particularly effective, but those cast from 
acetone solution permit increased antibody adsorp- 
tion. This demonstrates the importance of the 
physical state of the barrier films. 2) With the elec- 
tron microscope, we find that antibody is concen- 
trated in clumps when adsorbed on formvar films 
above bovine serum albumin layers, although anti- 
body is evenly distributed when adsorbed directly 
on the antigen, and the surfaces of the formvar 
films without antibody are uniform. This suggests 
that reaction occurs through holes in the formvar 
films. 3) Intervening formvar films permit antibody 
directed against the p-azophenylarsonic acid group 
to be adsorbed on p-azophenylarsonic acid conju- 
gated proteins. Since the work of Landsteiner, 
Pauling and collaborators, among others, makes it 
extremely likely that these conjugated protein 
systems react by a short range mechanism, these 
experiments indicate that the antigen and antibody 
molecules actually come into:contact through holes 
in the polymer films. .::,., : 

Inhibitors of the L-amino acid oxidase of snake 
venoms. THoMAs P. Singer and Epna B. KEARNEY 
(by invitation). Dept. of Biochemistry, Western 
Reserve Univ. School of Medicine, Cleveland, Ohio. 
The L-amino acid oxidase of snake venoms, appar- 
ently a yellow enzyme, is inhibited by flavin ana- 
logues. The analogue, isoriboflavin, which has 
proved inhibitory to every yellow enzyme tested in 
this laboratory, inhibits the L-amino acid oxidase 
of moccasin venom 50% at 0.0004m concentration. 
Riboflavin itself inhibits appreciably even at 
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0.00004m concentration. 0.002mM atabrine decreases 
the activity by 50%. A group of polyvalent anions 
are even more inhibitory to this enzyme. Notable 
among these are inorganic phosphate and arsenate, 
which completely inactivate the enzyme at 0.0001M 
or lower concentrations, under appropriate condi- 
tions. An extensive study of this enzyme in various 
venoms revealed that the oxidases of pit vipers are 
highly sensitive to phosphate, those of true vipers 
less sensitive, and those of colubrine venoms insen- 
sitive. While the action of riboflavin analogues on 
the enzyme is instantaneous, the effect of phos- 
phate and arsenate increases with time and also 
with temperature, pu, and the molarity of phos- 
phate ; it is inversely related to the protein concen- 
tration. Monovalent anions and organic bases 
protect the enzyme from the action of phosphate, 
while substrates and riboflavin analogues protect in 
catalytic amounts. The inhibition is not of the 
competitive type. Metaphosphate, pyrophosphate, 
organic phosphates, arsenite, molybdate, sulfate, 
and thiosulfate are less inhibitory, but ferricyanide 
is as effective as phosphate. The kinetics of the re- 
action have been studied in detail, and a combina- 
tion with the enzyme protein is suggested as a 
probable mechanism. 

Phosphomannose isomerase. MILTON W. SLEIN 
(introduced by Gerry T. Cori). Dept. of Biologi- 
eal Chemistry, Washington Univ. School of Medi- 
eine, St. Louis, Mo. Lohmann’s phosphohexose 
isomerase catalyzes the reaction, glucose-6-phos- 
»hate — fructose-6-phosphate. A purified isomerase 
which can be prepared from rabbit muscle or from 
yeast does not act on mannose-6-phosphate. The 
latter was prepared by allowing crystalline yeast 
hexokinase to act on mannose in the presence of 
ATP. It was found that rabbit muscle contains a 
separate enzyme which together with Lohmann’s 
isomerase establishes an equilibrium between the 
three phosphorylated hexoses in the approximate 
ratio of glucose 56, fructose 29, and mannose 15%. 

Isolation of the staphylococcus stimulatory fac- 
tor(s) (SSF). Naruan H. SLoane (by invitation) 
and Ratpw W. McKeEr. Dept. of Biological Chem- 
istry, Harvard Medical School, Boston, Mass. 
Staphylococcus albus grows maximally on a syn- 
thetic medium but with a lag phase of 12-16 hours. 
Growth is stimulated with extracts of vegetable, 
animal and bacterial products. Antipernicious ane- 
mia liver extract is inactive. The active factor(s) 
in deproteinated plasma and urine are non-dialyz- 
able, heat stable, moderately stable to acid and 
alkali, stable to proteolytic enzymes, soluble in 
methanol (px 3), insoluble in common organic sol- 
vents, precipitable with silver (px 6) and inacti- 
vated by ninhydrin. Combining dialysis and silver 
precipitation the activity in human urine is con- 
centrated 200- to 400-fold (nitrogen) with almost 
100% recovery. The material is quite unstable upon 
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standing but activity can be restored by reactioy 
with glutathione. The electrophoretic pattern (px 
8.6) shows five peaks, the mobilities of two being 
within the range of a: and a2 globulins, the other 
peaks had mobilities greater than the normal 
plasma constituents. Using bovine plasma, depmn. 
teinizing with heat (about px 5), dialyzing and 
precipitating with silver, the activity is concen- 
trated 140- to 400-fold (0.06-0.021 mg. N/v) with 
50-100% recovery. The electrophoretic pattern (px 
8.6) shows 4 peaks, the mobilities of 2 being within 
the range of a and a2 globulins. This concentrate 
gave a positive orcinol hexose test. Treatment of 
this concentrate with chloroform-isoamy] alcohol 
(pH 6.6) causes a 90-100% loss of activity, which is 
restored with glutathione or cysteine. The degree 
of purification is 850- to 1700-fold (nitrogen). The 
purified material is non-dialyzable. Human plasma 
and its protein fractions (Cohn et al.) were studied 
and fraction 1V-4 contained the greatest concen- 
tration of SSF. 

Studies on transaminase in germinating seeds 
and its relation to protein synthesis. Bersy Pat- 
TERSON SmitH (by invitation) and Haro.p H. 
Wituiams. Dept. of Biochemistry and Nutrition, 
Cornell Univ., Ithaca, N. Y. The relative changes 
in the amounts of glutamic-alanine and glutamic- 
aspartic transaminase and protein were determined 
during the first 120 hours of germination of seeds of 
Gramineae (barley and corn), Leguminosae (pea 
and wax bean), and Cucurbitaceae (pumpkin and 
squash). All the seeds tested began germination 
with the same low level of transaminase, but the 
amount synthesized during growth ranged from 0.3 
units in the pea to 1.33 units in barley for the glu- 
tamic-aspartic transaminase and from 0.20 units in 
squash to 0.70 units in barley for the glutamic- 
alanine enzyme. In almost every case the glutamic- 
aspartic transaminase increases more rapidly than 
the glutamic-alanine enzyme. In general, the rate 
of transaminase formation during germination was 
greater than that of protein as judged by the in- 
creased number of units of the enzyme per milli- 
gram of protein nitrogen. Supplying the germinat- 
ing seeds with a nutrient solution caused an 
increased rate of synthesis of both transaminase 
and protein, but the change is greater for the en- 
zyme than for protein. Thus it is indicated that 
transamination is limited in its role in the plant to 
the interconversion of amino acids and keto acids, 
and that the new amino acids formed may have 
several possible fates, only one of which is the sy?- 
thesis into protein. 

Optical and side-chain specificity of leucine 
aminopeptidase. Emi, L. Smiru and W. J. Pot- 
GLASE (by invitation). Laby. for the Study 4 
Hereditary and Metabolic Disorders and the Depts. 
of Biochemistry and Medicine, Univ. of Utah School 
of Medicine, Salt Lake City, Utah. The side-chain 
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specificity of this enzyme is not absolute ; a number 
{aliphatic amino acid amides are attacked at dif- 
erent rates. These rates were estimated from the 
rst-order coefficients obtained with two different 
preparations of the enzyme, one having 20 times 
heactivity of the other. Nevertheless, the relative 
ates for the 2 preparations for the following com- 
junds were identical: L-leucinamide (100), pL- 
rleucinamide (100), pL-norvalinamide (80), DL- 
n-n-aminobutyrylamide (44), L-alaninamide (6.3), 
und glycinamide (0.34). Only the forms are hydro- 
yzed; D-leucinamide, v-leucylglycine, and p-leu- 
yl-tyrosine are completely resistant to the 
nayme. L-Leucyl-L-alanine is split about 25 times 
aster than L-Leucyl-p-alanine. Both bonds of 
-ulanyl-L-leucinamide are rapidly hydrolyzed, 
ind the rate is about 850 times greater than the 
ction on p-alanyl-L-leucinamide where only the 
erminal amide linkage is split. 6-Alanyl-L-leucin- 
mide is hydrolyzed even more slowly than is the 
atter compound. An interpretation of the action of 
his enzyme has been made in terms of the poly- 
finity theory. The substrate combines with the 
rotein through the metal (Mn** or Mg**) at the 
ree amino group and at the nitrogen of the sensi- 
ive amide or peptide linkage. The residue which 
ars the carbonyl of the sensitive bond has its 
ide-chain bound directly to the protein ; the affin- 
ty of the protein for the side-chain is a function of 
he mass of the aliphatic group. The enzymatic 
pecificity thus depends on correct steric relation- 
hips of the side-chain and of the groups which are 
ound to the metal. 
Interrelationship between chloramphenicol 
chloromycetin) and enzymatic systems. GRANT 
\. Smira and Cecit1a WorrEL (introduced by O. 
. Birp). Research Laboratories, Parke, Davis & 
0., Detroit, Mich. Studies of the action of chloram- 
henicol on enzymatic systems have been con- 
ucted to determine if the action of the new anti- 
iotie can be explained on the basis of an inhibitory 
fect on enzymes and enzyme systems. Members 
if the following classes of enzymes: esterases, 
urbohydrases, amidases, proteolytic enzymes, iron 
xidases, copper oxidases, dehydrogenases and mis- 
tllaneous enzymes were subjected to the action 
{ chloramphenicol. Three methods were used to 
‘valuate these actions. The first method used was 
0test the action of the antibiotic on highly purified 
reparations of the isolated enzymes. The other 2 
nethods consisted of studies on the intact enzymes 
resent in bacterial cells using the plate technique 
¢veloped by Dufrenoy et al. and the broth culture 
echnique. No indications of inhibitory action of 
hloramphenicol could be detected in any of the 
ystems studied. The effect of various enzymes and 
rlizymatic systems on chloramphenicol have also 
een studied to determine if the antibiotic can be 
estroyed by enzymatic conversion to an inactive 
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form. Both isolated enzymatic systems and en- 
zymes liberated into the culture media by intact 
organisms have been tested on the antibiotic. Re- 
sults have shown that a partial breakdown of 
chloramphenicol is possible. 

Phosphorus metabolism of molds. I. Uptake and 
transformation of orthophosphate by penicillium 
chrysogenum Q176. J. F. SNevu (by invitation) and 
W. H. Pererson. Univ. of Wisconsin, Madison, 
Wis. Uptake of orthophosphate by P. chrysogenum 
Q176 in shaken flask and stirred jar fermentations 
on various media has been determined. Although 
there was considerable variation, the most rapid 
and complete uptake occurred in stirred jar fer- 
mentations on corn steep media. Mycelia varied in 
total phosphorus content (0.7%-5%, dry basis) 
depending upon aeration, age, media, ete. Inagiven 
fermentation, for example, the dried mycelium 
contained 3.1% at 3 days, reached a maximum of 
4.7% at 6 days and fell to 2.1% at 8 days. On media 
containing a large excess of orthophosphate, higher 
amounts accumulated in the mycelium. From 30- 
60% of the total phosphorus was extracted by 4% 
trichloracetic acid in 2 hours at 0°. The proportion 
of labile phosphorus to total phosphorus in the ex- 
tract (0-6%) was affected by medium, age of my- 
celium, method of extraction, etc. A typical ex- 
tract of mycelium showed a Po:P7:P 7 ratio of 
25:6:69. Inorganic pyrophosphate and metaphos- 
phate have been isolated from the extract, in con- 
firmation of the work of Mann. Further components 
of this extract have been studied. No adenosine 
triphosphate has been obtained from the mycelium 
by procedures which gave good preparations from 
rabbit muscle in parallel experiments. Studies on 
the rate of turnover of the forms of phosphorus 
have been limited by inadequate fractionation pro- 
cedures. Fractionation has not been successful by 
schemes proposed to date in the literature. Some 
fractionation has been achieved, however, and 
turnover studies utilizing P® are in progress. 

Aqueous dispersions of fat-soluble vitamins. 
ALBERT E. SoBEL, ABRAHAM ROSENBERG (by invi- 
tation), Roy GrpuLpia (by invitation), Ex 
ENGEL (by invitation), MicHAaEL West (by invita- 
tion) and BENJAMIN Kramer. Dept. of Chemistry 
and Pediatrics, Jewish Hospital of Brooklyn, 
Brooklyn, N. Y. Post-partum mother rats were fed 
vitamin A in aqueous dispersion or the same A in 
oily solution. The suckling rats of the aqueous group 
showed higher vitamin A stores. The same prepara- 
tions had been previously fed nursing women. Dis- 
tinctly higher rises of A were found in the milk of 
the aqueous group. Thus, one might conclude that 
with aqueous dispersions (without and with other 
vitamins: Vifort) there is an increased total secre- 
tion of milk vitamin A. The higher blood levels ob- 
tained with aqueous dispersions fulfill the theoreti- 
cal requisites for greater diffusion to the site of 
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milk production. To produce controlled high levels 
and overcome absorption problems, conditions were 
developed for intravenous injection of aqueous dis- 
persions of fat-soluble vitamins. No hemolysis oc- 
curs in whole blood when concentration of the 
dispersing agent is 0.1% or less. Bearing this in 
mind, aqueous dispersions of vitamins A and E 
were intravenously injected into rabbits with no 
pathologic effects. That aqueous dispersions may 
help in the absorption of other fat-soluble vitamins 
besides A was shown by studies with E. Higher ab- 
sorption in normal adults occurred when aqueous 
dispersions of vitamin E were given orally as meas- 
ured by vitamin E absorption curves. 

Cystine and methionine content of portal blood 
plasma. James D. Sotomon (by invitation), and 
Haroxp D. West. Dept. of Biochemistry, Meharry 
Medical College, Nashville, Tenn. The cystine and 
methionine levels in the plasma of portal and 
peripheral blood were determined before and after 
administration of these amino acids to the dog. 
Since failure of cystine to rise in the peripheral blood 
plasma after feeding this amino acid has been 
demonstrated, it appeared that a study of its conten 
in the portal blood plasma might throw further 
light on the absorption of this amino acid. Cystine 
together with methionine was fed by gavage to the 
trachael-cannulated dog under ether anesthesia. 
Blood samples were taken from portaland femoral 
veins before feeding and at intervals of oneand one- 
half and three hours. Cystine and methionine were 
determined in the plasma tungstate filtrates before 
and after hydrolysis by use of microbiological meth- 
ods. The control samples from the portaland femoral 
(peripheral) vessels showed no increase in the 
microbiologically available methionine or cystine 
following hydrolysis of the tungstate filtrates. In 
samples taken after administration of these acids 
to the animal there was no significant rise in the 
level of the cystine in either case; but there was 
significant rise in the methionine level in portal 
blood accompanied by a much greater increase in 
its content in peripheral (femoral) blood. When 
these filtrates were hydrolyzed there was a con- 
siderable increase in cystine but the increase in 
methionine content of the portal blood plasma was 
not significant ; in the peripheral blood filtrate hy- 
drolysates there was no increase in the content of 
cystine or methionine. 

Electrophoretic studies of the soluble proteins 
of rabbit liver. S. Soror (by invitation) and P. P. 
Couen. Laby. of Physiological Chemistry, Univ. of 
Wisconsin, Madison, Wis. Reproducible electro- 
phoretic patterns have been obtained using high 
speed supernates of homogenates of perfused rabbit 
liver. All experiments were carried out in a cold 
room maintained at 4°C. Aliquots of whole liver, or 
homogenate, or supernate from the same rabbit 
liver were used for comparative electrophoretic ex- 
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periments. The following factors were investigate 
with reference to their effects on the electr 
phoretic patterns: homogenization medium; p 
stability; time stability; effect of freezing an 
thawing; and ultracentrifugation. From the lang 
number of studies carried out, the followin 
emerged as significant findings: 1) the electm 
phoretic pattern of rabbit liver supernate consists 
of four principal components. The component in 
liver supernate with the mobility of rabbit serur 
albumin electrophoretically represents 4% of thé 
soluble liver proteins. 2) The soluble proteinso 
rabbit liver are unstable, unless special measuresar¢ 
taken. Certain of these alterations are reversible 
8) Exposure to air causes changes principally in 
two components. Cysteine, thioglycollate and 
glutathione are each capable of reversing thé 
aerobic changes in one of these two components 
However, in order to reverse the aerobic changes 
in the other component, glutathione is required 
Ascorbate is ineffective toward both components 
4) In the case of first mentioned component, presen 
evidence indicates that protein sulfhydry] groups 
are involved in a reversible reaction. 
Composition of brain lipids in male and female 
rats. WARREN M. Sperry, FLORENCE C. Brawn 
(by invitation), and Merritt Wess (by invita 
tion). Dept. of Biochemistry, New York Stalg 
Psychiatric Inst., New York City. Weil reported 
(Growth, 7: 257, 1943) that brains of female rats 
90-180 days old, contained more ‘ether-soluble 
phospholipids (cephalin)’ and less ‘alcohol-soluble 
(lecithins), pyridine-soluble (galactolipids), and 
-insoluble lipids (sphnygomyelins)’ than mal¢ 
brains. Such a sex difference should manifest itsel 
in the P:choline ratio of the brain lipids. In a few 
preliminary measurements, reported previousl 
(Proc. Div. Biol. Chem., Am. Chem. Soc., 50C 
Sept., 1948), a small, but not statistically significan 
difference in this ratio was observed. However 
further studies under more carefully controlled 
conditions the same average P-choline ratio was 
obtained in rats of both sexes. Following are thé 
average values, with standard deviations, fof 
various lipid constituents, determined in this in 
vestigation, expressed as percentage of fresh brain 
from 125-156 days-old male and female rats, ré 
spectively : Choline, 0.462 + 0.019, 0.469 + 0.027 
P, 0.245 + 0.018, 0.248 + 0.011; cholesterol, 1.8 
+ 0.14, 1.89 + 0.11; glycosphingosides, 2.47 + 0.18 
2.45 + 0.11. Average stoichometric ratios calcu 
lated from these data are: P:choline, 2.07 +0.15 
2.07 + 0.19; cholesterol:choline, 1.28 + 0.10 
1.27 + 0.13; P: cholesterol, 1.62 + 0.08, 1.64 + 0.07 
P:glycosphingosides, 2.63 + 0.13, 2.68 + 0.22. No 
support for the hypothesis that there is a sex differ 
ence in the lipid composition of the brain may b 
derived from these data. The findings will be com 
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red with values determined in the same way in 
ats of other ages. 

Combined ultraspectrographic and chemical 
studies in cerebrospinal fluids (CSFs) in normal 
nd pathologic conditions. M. Sprece.L-Apo.F and 


rig. T. Wycis (by invitation). Depis. of Colloid 


hemistry and Neurosurgery, Temple Univ. Medi- 


ist] School and Hospital, Philadelphia, Penna. 


Systematic ascorbic acid determinations inCSFs 
(Federation Proc. 7: No.1) were made according to 
@Robinson and Stotz. In 20 cases 2 ascorbic acid 
standards were used. The average error was 0.17 + 
@) 838%. Ascorbic acid was determined simultane- 
ously with the ultraspectrographic examinations. 
he extinction coefficients Egsr at 265 my were 
errected for the corresponding values of ascorbic 
@acid E, and proteins Ep. D = Eggp-(E, + Ep) 
was determined in 60 cases of functional and organic 
Wocurological conditions. The lowest D values 
(0-0.14) were observed in psychoneurotics, old 
brain injuries, initial stages of brain affections. 
he highest D values (from 0.61-2.16) occurred in 
‘brain tumors, frequent grand mal attaques, spinal 
block, compression of the cord, recent cerebral 
‘oncussion. Intermediate values were found in 
milder convulsive states, herniated discs, head 
raumata without unconsciousness and brain 
Munors of specified histological and/or anatomical 
properties. In an attempt to analyze the sub- 
fances producing the D values micro-Kjeldahl 
‘Meterminations of the non-protein-nitrogen content 
ere carried out in CSFs showing low and on sam- 
Bples showing high D values. The NPN values of 
Me latter exceeded the supposedly normal values 
‘BY an average of 50%. The above results seem to 
ndicate that the selective absorption of pathologic 
SFs at 265 » is not explained by the ascorbic acid 
nd protein content alone. Presence of nucleic acids 
nd/or their cleavage products is suggested by the 
ptical behavior. NPN determinations as well as 
Pe clinical findings support this interpretation. 
“| Relative importance of plasmatic and vascular 
actors of hemostasis in the hemorrhagic diathesis 
Qo liver dysfunction. Mario Sreranini (intro- 
duced by A. J. Quick). Dept. of Internal Medicine, 
Univ. of Roma, Italy, and Dept. of Biochemistry, 
Harquette Univ. School of Medicine, Milwaukee, 
Wis. Of 200 patients with evident liver dysfunc- 
tion, 30 (15%) presented spontaneous hemorrhages. 
he effectiveness of the hemostatic mechanism was 
studied in all, in an attempt toevaluate the relative 
Mportance of vascular and plasmatic factors of 
lemostasis in the pathogenesis of the hemorrhagic 
manifestations of these cases. Capillary fragility was 
vatiably increased in all patients. Plasma pro- 
mbin activity was below 50% of normal in 
@°3% of the cases, and below 20% in 23.3%. 
Plasma fibrinogen level varied from 90-356 mgr. % 
ing, therefore, constantly above the critical level 
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of 60 mgr. % established by Pinniger and Prunty. 
Changes in antithrombin activity of plasma were 
too inconsistent for definite conclusions. Therefore 
the diminution of capillary resistance was pre- 
dominantly important in the pathogenesis of spon- 
taneous hemorrhages in this series of liver patients. 
Furthermore, among the remaining 170 patients 
not presenting hemorrhages, capillary resistance 
was found diminished in 2 cases only, and pro- 
thrombin activity below 20% of normal in 9; so it 
appears that evenaserious defect of the coagulation 
mechanism did not determine spontaneous hemor- 
rhages when capillary resistance was normal. 
Hypoprothrombinemia and diminution of the capil- 
lary resistance found in liver disorders may present 
a common pathogenetic factor because of their as- 
sociation in about 50% of cases. As vitamin K 
normalizes the diminished capillary resistance of 
reversible liver dysfunction, this common factor 
might be represented by a defect of utilization of 
the vitamin by a diseased liver. 

Effect of various adsorbants on the components 
of the prothrombin complex. Mario STEFraNnini 
(by invitation) and Armanp J. Quick. Dept. of 
Biochemistry, Marquette Univ. School of Medicine, 
Milwaukee, Wis. Oxalated plasma when treated 
with Ca;(PO,)2, Al(OH);, BaSO,, or Mg(OH): will 
not clot on recalcification even in the presence of 
excess thromboplastin. These agents adsorb vary- 
ing quantities of the. components of the pro- 
thrombin complex and also some fibrinogen. By 
carefully regulating the quantity of adsorbant, a 
fairly quantitative separation especially of com- 
ponent B, the factor which diminishes in dicumarol 
poisoning, can be achieved. The best agent is 
Ca;(PO,)2 since in the proper concentration 
(0.005m) it adsorbs component B completely,.but 
removes only a trace of the labile factor and fibrino- 
gen. The action of BaSO, is similar. Both of these 
adsorbants are unable to remove component B from 
citrated plasma, therefore no decrease in pro- 
thrombin activity occurs on mixing citrated plasma 
with either of these adsorbants. The prothrombin 
time of citrated plasma is prolonged to infinity 
by Al(OH); and Mg(OH)s:. Citrate therefore does 
not block the adsorption of component B by these 
agents. Neither Al(OH); nor Mg(OH):are as selec- 
tive as Ca;(PO,)2 for they adsorb appreciable 
amounts of the labile factor, some fibrinogen’, and 
probably other factors that are associated with 
coagulation. This explains why the prothrombin 
time curve constructed by diluting plasma with 
alumina treated plasma is similar tothe curve using 
saline as diluent, whereas the curves obtained with 
BaSO, and Ca;(PO,)2 treated plasmas as diluents 
are not. 

Combination of wool protein with strong bases. 
JacINTO STEINHARDT and EruHen M. ZatsErR (by 
invitation). Dept. of Chemistry, Massachusetts 





256 


Inst. of Technology, Cambridge, Mass. Earlier work 
with 2 proteins, wool and egg albumen, has shown 
that their titration curves, obtained with different 
strong acids, differ widely in position on the pu 
axis. This effect is due to combination of the pro- 
teins with anions as well as hydrogen ions, and 
the differences between titration curves permit cal- 
culation of the relative affinities for protein of the 
anions. The effect of added salt on the titration is, 
in part, another manifestation of combination with 
anions. Since the effect of salt on the acid titration 
is exactly paralleled by its effect on titration with 
bases, these proteins must bind cations also. It is 
now shown that titration curves of wool at 0°C. 
with 10 strong monovalent bases also exhibit wide 
differences. As with anions, the affinity of cations 
for protein increases with increasing molecular 
dimensions. Among organic cations of the same 
weight, asymmetric ions produce much the larger 
shift. Unlike the effects of anions, which are uni- 
form over the entire acid curve, the effect of cations 
is more marked on the same portion of the titration 
curve which is affected by formaldehyde, i.e., the 
part due to lysine. The maximum shift in position 
of this part of the titration curve, obtained with 
tetradecyltrimethyl ammonium hydroxide, exceeds 
two pH units. Marked effects on other portions of 
the curve are shown only by asymmetric ions larger 


. 


than the hexyltrimethyl ammonium ion. Explana- 
tions of this distinction are suggested, and effects 
on the stability of the protein will be described. 


Conversion of S*-homolanthionine to S*- 
cystine in the rat. Jacop A. SreKot and KaTHRYN 
Weiss (by invitation). Lankenau Hospital Re- 
search Inst. and Inst. for Cancer Research, Phila- 
delphia, Penna. We reported that a mixture of 
isomers of homolanthionine is available to rats for 
growth purposes on a diet free of cystine but with 
minimal amounts of methionine. These results were 
interpreted as indicating the conversion of one or 
more isomers of homolanthionine to cystine in vivo 
(J. Biol. Chem. 175: 405, 1948). To secure a proof 
for the hypothesis we synthesized S*-homolanthio- 
nine and fed it to young rats mixed with the diet 
(amino acid mixture diet ) which was free of cystine 
but with 0.2% of methionine. After the rats grew 
for some time on the S*-homolanthionine contain- 
ing diet, the hair was clipped off, hydrolysed, and 
pure cystine was isolated and its radioactivity was 
measured. The product had a high radioactivity. 
These data establish beyond doubt the availability 
of the sulfur of homolanthionine for the synthesis 
of cystine in vivo. 

Metabolism of hydroxyproline. Marsoriz R. 
Sretren. Dept. of Biological Chemistry, Harvard 
Medical School, and Division of Nutrition and 
Physiology, Public Health Research Inst. of The 
City of New York, New York City. The amino acid 
hydroxyproline was synthesized in such a way as 
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to contain about 30 atom % excess N'. The syn. 
thetic mixture of 4 isomers was fractionated into 
the two pu forms. The pi(a) form, containing thd 
naturally occurring /(—) hydroxyproline, was fed 
to 2 rats for 3 days and the distribution of N* jy 
the carcass, excreta, and a number of isolated 
amino acids was studied. The isotope analysis of 
the hydroxyproline isolated indicated that the 
dietary hydroxyproline was incorporated into the 
body proteins of the rat. The proline isolated con 
tained only a trace of N'®, indicating that hydroxy 
proline is not converted to proline to any appreci 
able extent in the rat. This is in contrast to the 
previously observed extensive biological oxidation 
of proline to hydroxyproline. These findings arein 
accord with other indications that proline an 
hydroxyproline are not metabolically equivalent 

d-Aspartic oxidase of rabbit kidney and liver 
J. L. Sritu and M. V. Bue (introduced by D.E 
GREEN). Inst. for Enzyme Research, Univ. of 
Wisconsin, Madison, Wis. Rabbit kidney and live 
contain an oxidase which catalyzes specifically the 
oxidation by molecular oxygen of d-aspartate t 
oxaloacetate according to the equation : d-Aspartatd 
+ O.— oxaloacetate + H,O2. A stable preparatio: 
of this enzyme © » be prepared by homogenizing 
the tissue, centrifuging off the insoluble residue 
then removing the precipitate formed at pu 54 
and finally making an acetone powder of the clea 
supernatant fluid. This preparation contains littl 
if any of Krebs’ d-amino acid oxidase. Unlike th¢ 
d-amino acid oxidase the aspartic oxidase is insen 
sitive to benzoic acid in M/300 concentration 
The liver and kidney cyclophorase preparations 4 
the 3rd residue stage contain significant amounts 0 
the d-aspartic oxidase. Under appropriate condi 
tions the complete oxidation of d-aspartate to C0: 
and H.O can be accomplished. Fluoride ‘and th 
presence of some member of the citric acid cyclear 
essential for the complete oxidation. Aspartate ca! 
be synthesized by incubating the cyclophoras 
system with oxaloacetate and NH; under aecrobiq 
conditions. The basic reaction appears to be: 4 
oxaloacetate + NH; — citrate + aspartate + C0: 
Under the aerobie conditions of the experimen 
citrate undergoes further oxidation. The oxidas4 
does not oxidize l-aspartate, d-glutamate or othe 
d-amino acids. 

Metabolism of 16-ketoestrone and 16-keto-« 
estradiol in man. BENJAMIN F. StriMMEL, ARTHU 
Gro._Man, and Max N. Hurrman. Rees-Steal 
Medical Research Fund, Ltd., San Diego, Calif. 
and the Depts. of Pharmacology and Experimenta 
Medicine and of Biochemistry, Southwestern Met 
cal College, Dallas, Texas. Colorimetric urinal 
estrogen excretion data on men after injection 
16-ketoestrone and 16-keto-a-estradiol indicate 
that man is capable of converting these compound 
in part to estriol, but not to estrone and estradiol 
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inc-hydrochloric acid hydrolysis of aliquots of 
he post-injection urine yields greatly augmented 


Wstrogen titers in the estradiol and estriol fractions 
im our (Stimmel. J. Biol. Chem. 162: 99, 1946) 


jquid chromatogram. There is evidence that 16- 
etoestrone appears in the urine following injec- 
ion with either of these compounds and that 
eduction of it to 16-ketoestradiol by zine-hydro- 
hloric acid hydrolysis of its conjugate in urine, 
ccounts for the augmented estrogen titers ob- 
ined by this method of hydrolysis. These studies 
‘ith exogenous estrogens therefore provide a work- 
g model in support of the hypothesis of Smith 
nd Smith (Endocrinology 28 : 740, 1941) that more 
ighly oxidized estrogens than those presently 
nown are excreted in the urine and that these 
may be converted to more active forms during 
hydrolysis by the addition of zine dust. 

Microbiological assay of vitamin B,. by Lacto- 
acillus leichmannii. KE. L. R. Sroxsrap, A. C. 
DoRNBUSH (by invitation), A. L. FRANKLIN (by 
nvitation), C. E. HorrmMann (by invitation), 
.L. Hurcuines and T. N. Jukes. Lederle Labora- 
ries Division, American Cyanamid Co., Pearl 
wer, N. Y. Lactobacillus leichmannii 313 (ATCC 
830) was reported to respond to the crystalline 
nti-pernicious-anemia factor (vitamin Bi). Fur- 


iA@her studies showed that thioglycollic acid in- 


reased the growth response produced by vitamin 
b:. This was shown to be primarily due to protec- 


@ion of vitamin Biz against destruction during 


utoclaving of the samples with the medium. 
otection was also accomplished by the addition 
0 the medium of other reducing agents such as 


Mscorbic acid or certain natural supplements that 


al been freed such as ascorbic acid or certain 
itural supplements that had been freed of thymi- 
ineand vitamin Biz. Similar results were obtained 
ly adding the sample aseptically. Thioglycollic 
tid did not increase the response due to thymi- 
ine, presumably because thymidine is more stable 
id is not destroyed during autoclaving. L. leich- 
annii 313 was found to require a growth stimulant 


O:fbroduced during autoclaving of the medium, as 


ery little growth was obtained with a sterile- 


‘Bltered or steamed medium even in the presence of 


fitamin Biz. This growth stimulation could alter- 
tively be supplied by methyl glyoxal or thio- 
lveollic acid, suggesting an effect due to a reduc- 


‘Mion in oxygen tension. Similar results were ob- 


tined with another strain, A.T.C.C. 4797, of L. 

tichmannii, which was found to grow more slowly 

td to have a lower requirement of vitamin Biz 

or half-maximum growth. 

Non-participation of acetyl phosphate in the 
ation of formate into pyruvate. Haroip 


‘P'RECKER (by invitation) and HarLanp G. Woop. 
Vent. of Biochemistry, Western Reserve Univ. 


bchool of Medicine, Cleveland, Ohio. It has been 


AMERICAN SOCIETY OF BIOLOGICAL CHEMISTS 


257 


previously demonstrated with /. coli extracts that 
synthetic acetyl phosphate was not an active 
intermediate in the dissimilation of pyruvate. The 
possibility that biologically produced acetyl phos- 
phate might differ from the synthetic material was 
investigated in the following manner : C" carbonyl 
labeled pyruvate was synthesized and incubated 
with cell free extracts of £. coli. Fermentation was 
allowed to proceed until 30-50% of the original 
pyruvate was determinable as acetyl phosphate by 
the Lipmann hydroxylamine method. The residual 
pyruvate was then diluted approximately tenfold 
with non-isotopic pyruvate, and C"™ formate 
equivalent to the acety! phosphate formed was also 
added for measurement of the extent of reversi- 
bility. An aliquot was withdrawn for analysis and 
degradation ‘and the remainder was allowed to 
ferment. If the biologically formed high count 
acetyl phosphate was in dynamic equilibrium 
with pyruvate in accordance with the reaction 
CH;-CO-COOH @=CH;-CO-OP (OH). + HCOOH, 
the final residual pyruvate should show an increase 
of specific activity in the carbonxyl group com- 
parable to that of the carboxyl group as introduced 
from the formate. No such increase was obtained 
although C™ was introduced into the carboxy] 
group. It is therefore concluded that acetyl phos- 
phate is not an intermediate in the formate ex- 
change reaction. That exchange of formate may 
not occur through the phosphoroclastic reaction is 
indicated by experiments with aged enzyme. 
Pyruvate was not broken down as measured by 
acid production in bicarbonate yet exchange with 
formate occurred at the same rate as with a fresh 
preparation. 

Effect of dihydroxyphenylalanine on enzymotic 
digestion. M. X. SULLIVAN and 8S. STEPHEN ScHIAF- 
FINO (by invitation). Chemo-Medical Research In- 
stitute, Georgetown Univ., Washington, D. C. In 
1913, Torquato Torquati isolated a nitrogenous 
pyrocatechol complex from the germ of the broad 
bean (Vicia faba) and Guggenheim extracted a 
similar material from the broad bean pods and 
identified it as dihydroxyphenylalanine. Since then 
this compound has been found in a number of 
legumes. Some years ago we had occasion to study 
the lentil which had been found of poor nutritive 
value and we found that the lentil contained di- 
hydroxyphenylalanine as determined colorimetric- 
ally. The same color reaction was positive with 
other legumes such as the Georgia velvet bean 
known to contain dihydroxyphenylalanine. Accord- 
ingly a study was made of the effect of dihydroxy- 
phenylalanine on peptic and tryptic digestion of 
egg albumin. By the procedure described by Cal- 
vary (J. Biol. Chem. 102: 73, 1933) no inhibition of 
peptic digestion was found when dihydroxyphenyl- 
alanine was added at various levels to the digestion 
mixture, albumin, pepsin held at px 2. In tryptic 
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digestion, however, dihydroxyphenylalanine has 
an inhibitory action. This was proved by estimat- 
ing the amount of dye released from a dyed protein 
during 4-16 hours of digestion by trypsin and also 
by the amount of methionine released and esti- 
mated by the McCarthy, Sullivan colorimetric pro- 
cedure. On estimating at different levels, it was 
found that 25 mg. of dihydroxyphenylalanine to 1 
gm. of albumin had the same effect as 50 mg., a very 
marked inhibition. Even with 10 mg. and 5 mg. of 
‘dopa’ there was 59 and 52% inhibition respectively 
in the amount of methionine liberated. 

Reactions of hemoglobin with aliphatic and in- 
organic nitrate and nitrite esters. F. WILLIAM 
SUNDERMAN and Haroip Wooster (by invitation). 
Mellon Institute, Pittsburgh, Penna., and Cleveland 
Clinic, Cleveland, Ohio. The quantitative aspects 
of methemoglobin formation have been studied 
following incubation at 38°C. of washed, laked hu- 
man erythrocytes with solutions of potassium ni- 
trate, butyl nitrate, diethyleneglycol dinitrate, 
nitroglycerine, potassium nitrite, and amy] nitrite. 
All of the nitrate compounds studied produce 2 
molecules of methemoglobin per molecule of nitrate 
in accordance with the equation: NOz + 2Fet** 
(hemoglobin) — NOt + 2Fe*** (methemoglobin). 
Our analyses reveal a disappearance of nitrate 
without a corresponding increase in nitrite. Hemo- 
globin solutions incubated with potassium nitrite 
for 5 hours at 38°C. yield 2 molecules of methemo- 
globin per molecule of nitrite; when incubated for 
24 hours they yield more than 3 molecules of methe- 
moglobin. If nitrites were to act directly as oxidiz- 
ing agents, they would theoretically produce only 
1 methemoglobin molecule per molecule of nitrite. 
The finding of higher ratios, therefore, suggests that 
nitrite probably first forms nitrate, which then re- 
acts with hemoglobin to produce methemoglobin. 
Our studies indicate that amy] nitrite differs from 
other compounds studied in that it may either oxi- 
dize hemoglobin or reduce methemoglobin. 

Activation of phosphoglucomutase. E. SurHER- 
LAND (by invitation), T. Posrernak (by invita- 
tion), and C. F. Cort. Washington Univ., School of 
Medicine, Biological Chemistry Dept., St. Louis, 
Mo. Various samples of glucose-1-phosphate (G-1- 
P), prepared enzymatically or chemically, were 
found to differ greatly in the rate of conversion to 
glucose-6-phosphate (G-6-P) by yeast or crystalline 
muscle phosphoglucomutase. Addition of active to 
inactive G-1-P raised the rate of conversion of the 
latter to that of the former. A possible explanation 
was the suggestion of Leloir and coworkers (Arch. 
Biochem. 19: 339, 1948) that glucose-1,6-diphos- 
phate (G-1,6-P) was an activator in catalytic 
amounts according to the equation: G-1,6-P + 
G-1-P = G-6-P + G-1,6-P. G-1,6-P was synthe- 
sized by interaction of crystalline a-1-bromo-2,3,4- 
triacetyl-6-diphenylphosphonoglucose with silver 
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phosphate, followed by catalytic hydrogenation jg 
remove phenyl! groups and partial hydrolysis with 
hydrochloric acid in methanol to remove acety] an 
two hexosephosphate groups. The substance ws 
isolated as the barium salt, more soluble in ¢qlf 
than in hot water, and gave correct analytical yal 
ues for labile and stable phosphate, and for reduc 
ing power after hydrolysis. Cysteine (0.01m) wag 
used to insure full activity of the enzyme. Cysteing 
could be replaced by heavy metal reagents such ag 


diphenylthiocarbazone, 8-hydroxyquinoline, ang 


histidine. Both the yeast and muscle enzyme wer 
strongly activated by these reagents or protected 
by them when traces of zinc were added. The cys 
teine-activated enzyme did not convert G-1-P tq 
G-6-P unless G-1,6-P was added in catalytig 
amounts, confirming Leloir’s scheme. Half maxima 
activity of the enzyme was obtained when the con 
centration of the G-1,6-P was about 2 X 10 molar 


A sample of G-1-P containing only 0.1% G-1,6-4 


will therefore be fully active in the usual reaction 
mixture contain 6 X 107? molar G-1-P. 
Specificity of liver glucose-6-phosphatase. Mar 
JORIE A. Swanson (introduced by CaMILto AR 
Tom). Dept. of Biochemistry, Bowman Gray Schoo 


of Medicine, Winston-Salem, N. C. It has beet 


known for some time that liver extracts hydrolys¢ 


hexosemonophosphates, but the number of enzymegl 


concerned and their degree of specificity are u 
certain. In the present investigation, extracts vari 
ously prepared from rat liver were found to liberat 
inorganic phosphate from glucose-1-phosphate 
fructose-1,6-diphosphate, ATP, and glycerophos 
phate at a low rate, and from glucose-6-phosphat 
and fructose-6-phosphate at a much higher rate 
Isoelectric precipitation at pu 5.5 increased th 
glucose-6-phosphatase activity/mg. of _ proteil 
about threefold. Simultaneously the ability to spli 
glucose-1-phosphate and fructose-1,6-diphosphat 
was lost, and the activity toward fructose-6-phos 
phate was diminished. The decrease in the rate 0 
splitting fructose-6-phosphate paralleled the de 
crease in hexose isomerase activity, suggesting tha 
its presence is necessary for the liberation of phos 
phate from fructose-6-phosphate. Thus it migh 
logically be concluded that there is in the liver 
specific glucose-6-phosphatase which, in the a 
sence of phosphoglucomutase and hexose isomerasé 
hydrolyzes neither glucose-1-phosphate nor fru 
tose-6-phosphate. Glycerophosphatase activity 24 
companied glucose-6-phosphatase (in the ratio ( 
1:5 to 1:6) through several attempts at purification 
Presumptive evidence for the non-identity of the 
two enzymes was obtained on the basis of diffe 
ential fluoride inhibition, lack of competitive inh 
bition, and different pH-activity curves. 
Changes in the cholesterol concentration off 
liver homogenates during incubation. Leon SWE 
(by invitation) and C. R. Treapwe.u. Dept. 4 
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Biochemistry, George Washington Univ., School of 
fedicine, Washington, D.C. Normal rat livers were 
omogenized with 0.154m phosphate buffer of px 7.2 
nd diluted to definite volume with buffer. All 
anipulations were performed at 0-3°C. Fifteen cc. 


liquots were transferred to test tubes, mixed with 
00 mg. of sodium glycocholate and placed in a 


! haker at 38°C. Duplicate 1 cc. samples were re- 
Boved at zero hours and after various periods of 


“Mncubation. The free and ester cholesterol were 


G-1,6-P 
reaction 


e. Mar 


Sictermined by a modification of the method of Hess 


Federation Proc. 6: 260, 1947). During the first 2 
04 hours the total cholesterol concentration de- 
reased markedly; then decreased slowly until 6 


fours had elapsed. With continued incubation the 


otal cholesterol increased over that observed at 6 


"Bhours. After 8 to 12 hours the concentration approx- 


mated the zero hour value. Still longer incubation 
ip to 36 hours usually gave values above the original 
evel. The trend was toward a decrease in both free 
nd ester cholesterol from 0 to 6 hours and an in- 
rease from 6 to 24. Studies of the influence of pu 
n these changes indicated that while the initial 
phase of decrease occurs over a range of 5.8 to 8.0, 
he increase in concentration occurs only from pH 
8 to 7.2. Other experiments show that the eb- 


‘Berved changes in cholesterol concentration are not 
wused by microorganisms or volume changes. The 


fects of different temperatures and of the addition 
f possible precursors of cholesterol on these 
hanges have been studied. 

Isolation of a crystalline heat stable trypsin in- 
ibitor from lima beans. Henry Tavuser. V. D. 
esearch Laboratory, U.S. Public Health Service, 
). 8. Marine Hospital, Staten Island, N. Y. A 


.Mrude concentrate, containing at least two protein- 


‘Me inhibitors, was prepared by a modification of 


hunitz’ (J. Gen. Physiol. 29: 149, 1946) procedure 
the initial purification of crystalline soybean 
typsin inhibitor. Ground lima beans were ex- 
acted with 0.25n H.SO,. The proteinase inhibi- 
ors were adsorbed on Bentonite, eluted with 10% 
queous solution of pyridine, precipitated by 
NH,)2SO,, dialyzed salt-free, and 3 volumes of 
cetone added for precipitation. From this precipi- 
ate a crystalline heat stable trypsin inhibitor was 


lated as follows : the precipitate was dissolved in 


% NaCl solution. In order to remove impurities, 
small amount of Bentonite was added and the mix- 
re was shaken for 15 minutes. The clear filtrate 
as dialyzed for about 20 minutes against ethanol, 


.Plying occasional stirring. Small microscopic 


ystals formed. The solution was allowed to crys- 
allize overnight at room temperature. The crystals 
tre dissolved in 1% NaCl. Acetone was added till 
le mixture was slightly turbid. The solution was 
lowed to crystallize overnight at room tempera- 
¢. Two recrystallizations of this material re- 
lted in colorless octahedra of much larger size. 
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This crystalline material is a globulin. It is precipi- 
tated by acetone, ethanol and trichloracetic acid. 
It does not dialyze through cellophane. It power- 
fully inhibits crystalline trypsin. Proteolysis and 
milk clotting by chymotrypsin are moderately 
effected. The proteolytic and milk-clotting action 
of pepsin are not inhibited. This trypsin inhibitor 
somewhat resembles Kunitz’ crystalline soybean 
trypsin inhibitor. In contrast to his inhibitor, how- 
ever, the crystalline lima bean inhibitor is excep- 
tionally heat stable. The soybean inhibitor is de- 
stroyed on short boiling. 

Molecular weight of human fetal hemoglobin. 
JOHN Futter Taytor and Ricuarp L. Swarm (by 
invitation). Washington Univ. School of Medicine, 
Dept. of Biological Chemistry, St. Louis, Mo. We 
have measured the sedimentation and diffusion con- 
stants of fetal oxyhemoglobin (HbO2z) prepared 
from cord blood taken from normal full-term in- 
fants. The erythrocytes were washed with saline 
solution and laked with toluene. Adult HbO: solu- 
tions were similarly prepared from bank blood. 
Sedimentation velocity was measured in a ‘Spinco’ 
analytical ultracentrifuge at 20 to 30°. Diffusion 
was followed in a Claesson cell at 2°. Results have 
been corrected to water at 20°. We observed for 
fetal HbO:2 an Soo.w of 3.98 at 0.9% protein, and 4.01 
at 0.5%, and for adult HbO:2 an Sx.w of 4.00 and 3.99 
respectively. Essentially identical S values were 
obtained for fetal HbO2 and HbCO in dilute phos- 
phate buffer. M. A. Andersch, D. A. Wilson, and 
M. L. Menten (J. Biol. Chem. 153 : 301, 1944) had 
reported values of 2.6 to 3.0 for 0.5% fetal hemo- 
globin. An average diffusion constant, Doo, of 
6.6 cm.? sec™ was obtained for 1% fetal HbO:z in 
1% NaCl. D values of 6.3 to 6.9 for adult hemoglo- 
bin have been reported in the literature. The iden- 
tity in the sedimentation constants and the agree- 
ment in the diffusion constants of fetal and adult 
HbO:z indicate that the hemoglobins from either 
source have the same molecular weight under the 
conditions of our experiments. 

Bound coenzymes of the cyclophorase complex 
of rabbit kidney and liver. L. J. Teriy (introduced 
by D. E. Green). Institute for Enzyme Research, 
Univ. of Wisconsin, Madison, Wis. The cyclophor- 
ase gel of rabbit kidney or liver at the third residue 
stage (exhaustively washed with dilute salt solu- 
tion) contains considerable amounts of the follow- 
ing coenzymes in bound form: adenine nucleotides, 
pyridine nucleotides, acetylation coenzymes, flavin 
dinucleotide, pyridoxal phosphate and diphospho- 
thiamine. It also contains appreciable amounts of 
bound biotin and folic acid. The adenine nucleo- 
tides exist in the form of AMP, ADP, and ATP. By 
various devices AMP can be converted largely to 
ATP and vice versa. During storage of the enzyme 
at 0° for several days or at 38° for some minutes the 
adenine nucleotide level declines. The pyridine 
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nucleotides are a mixture of CO; and COn in ap- 
proximately equal amount. The relative proportion 
of these two coenzymes remains fairly constant 
under a variety of conditions. With aging of the 
enzyme there is a steady decline of the level of 
pyridine nucleotides. The bulk of the acetylation 
coenzyme of rabbit liver and kidney appears to be 
bound up with the protein of the cyclophorase com- 
plex. All the above coenzymes are released from 
the cyclophorase gel in varying degrees by treat- 
ment with boiling water or 5% trichloracetic acid. 
A crude barium salt fraction prepared from the 
neutralized trichloracetic acid extract contains 
mainly pyridine nucleotides, flavin dinucleotide, 
the acetylation coenzyme, adenine nucleotides and 
inorganic phosphate. 

Studies of growth factors in liver extract using 
paper partition chromatography. Garson H. Tisu- 
Korr, H. T. PEELER, ALEJANDRO ZAFFARONI, 
Henry Tesvuk, and L. C. Norris (introduced by 
KEumer H. Srorz). Depis. of Pathology and Bio- 
chemistry, School of Medicine and Dentistry, Univ. 
of Rochester, Rochester, N. Y., and School of Nutri- 
tion, Cornell Univ., Ithaca, N. Y. Recent investi- 
gations by Daniel, Peeler, Norris, and Scott (J. 
Biol. Chem., in press) have demonstrated the pres- 
ence of two unidentified factors in purified liver 
extract which are distinct from strepogenin but re- 
quired by Lactobacillus casei for growth. These 
investigators have also demonstrated that a correla- 
tion exists between the antipernicious anemia 
activity of the extract and the growth response of 
Lactobacillus casei to one of these factors (APA 
factor) in the presence of an excess of the second 
factor (‘whey’ factor). In order to establish the 
nature of these factors, and as a possible method 
for their isolation in pure form, liver extract was 
fractionated using paper partition chromatographic 
technique and the individual fractions assayed for 
the APA factor and ‘whey’ factor. 

Preparation of hyaluronate from some mamma- 
lian sources. SIBYLLE ToLksporrF (by invitation), 
James W. Cassipy (by invitation), Carnot Bonsa. 
(by invitation) and D. Roy McCuttaan. Dept. of 
Biochemistry, Schering Corporation, Bloomfield, N. 
J. Human umbilical cords, bovine synovial fluid, 
bovine vitreous humor and hog belly skin have been 
processed by various methods in investigating the 
production of hyaluronic acid. Modifications of the 
Rogers method (Biochem. J. 39: 1945) have been 
employed and in general his technique has been 
used successfully except in the case of hog belly 
skin. However, it has been found that certain sub- 
stances which interfere with the assay of testicular 
hyaluronidase are frequently present in such hyal- 
uronate preparations. We have found that these 
impurities can be removed by washing the crude 
mucin clot with 0.2% acetic acid before separating 
the proteins by precipitation with chloroform. A 
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simpler method has been employed for the prody. 
tion of hyaluronate from umbilical cords for assy 
purposes. The macerated cords were heated wit 
water to 80°C. to precipitate proteins. Impuritie 
were removed by adsorption on bentonite or othe 
agents. The hyaluronates form a white powde 
when precipitated with acetone and dried with 
acetone.and ether. No success has been attained ir 
applying this procedure to other starting materials 
Elementary chemical analysis would suggest tha 
the polysaccharide from all these sources is essen 
tially the same. The characteristics of the hyal 
uronate molecule which govern its viscosity mus 
be due to different aspects of the molecular struc 
ture than those which control its capacity to caus 
turbidity with acidified proteins. This is attested 
to by the fact that preparations of similar purit 
show no quantitative relationship between the tw 
phenomena. 

Biochemical studies on the livers of chick 
receiving graded levels of pteroylglutamic acid 
JoHN R. Torrer, WiLt1AM MARTINDALE (by invi 
tation), Marion McKee (by invitation), Cec: 
K. Kerru (by invitation), and Paut L. Day. Dept 
of Biochemistry, School of Medicine, Univ. of Arf 
kansas, Little Rock, Ark. Groups of day-old Whitq@' 
Leghorn chicks were given a purified diet (Kz 
eT AL. J. Biol. Chem. 176 : 1095, 1948) supplemented 
with 0, 5, 10, 20, 40, 80, 200, and 1000 ug. of pteroyl 
glutamic acid (PGA) per 100 grams. An addition 
control group received a commercial starter diet 
At the end of 4 weeks the birds were killed. Th 
livers were analyzed for 1) PGA, using Streplo 
coccus faecalis and conjugases from hog kidney an 
chicken pancreas, 2) conjugase, 3) desoxypentos@ 
nucleic acid and 4) pentose nucleic acid. The PG4F 
levels in the livers indicated that storage of exce 
vitamin did not occur until the dietary level ey 
ceeded 40 yg/100 gm. The liver PGA freed by 
autolysis was approximately the same as that dete! 
mined with conjugases from hog kidney or chicke 
pancreas. The conjugase levels of the livers ap 
peared to be unrelated to either the dictary level: 
PGA or the nucleic acid content of the livers 
Desoxypentose nucleic acid was found to be som 
what low in the chicks receiving no dietary PG: 
but the differences among all other groups were ¢ 
doubtful significance. 

Cholesterol esterase of pancreatin. C. R. TREAXH” 
WELL, R. S. Yamamoro (by invitation), and Nok 
MAN P. Go.upsreIn (by invitation). Depl. @ 
Biochemistry, George Washington Univ. School 4 
Medicine, Washington, D. C. Preliminary to 
investigation of the significance of cholesterol a” 
its esters we have attempted to evaluate the opt 
mum conditions for demonstrating the activity 
the enzyme. Commercial pancreatin was used 3 
source of cholesterol esterase. In most of the prev 
ous work natural materials, such as serum, hi 
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been used to supply the substrate. In these experi- 
ments synthetic cholesterol oleate has been used 
gs the substrate. Technical difficulties were en- 
countered in the preparation of a stable emulsion 
of the ester. When various emulsifying agents were 
tested, singly and in combination, the most efficient 
found was phosphate buffer containing albumin and 
bile salts. When cholesterol oleate was emulsified 
inthis mixture and the emulsion incubated at 38°C. 
with shaking, the solution was homogeneous in re- 
spect to the ester for periods up to 48 hours as 
shown by analysis of duplicate aliquots. When 1 cc. 
of a 20% suspension of pancreatin in 50% glycerol 
and 14 ee. of the substrate mixture were incubated 
Bi for 24 hours, 45% hydrolysis was obtained. The rate 
of hydrolysis was constant for 24 hours. The opti- 
mum pH was found to be approximately 7. Heat 
B inactivation experiments indicated that the en- 
zyme was completely inactivated by heating at 


‘ kgg0oC. for 1 hour. The degree of hydrolysis was pro- 


portional to the concentration of the enzyme. 

Quantitative aspects of coprecipitation in the 
purification of substances isolated in tracer 
Estudies. SrpNey UpeEnrrieNnp (by invitation), 
Arg ALBERT S. Keston (by invitation), Nora LEVITAS 
vq (by invitation) and Miuron Levy. Dept. of Chem- 
istry, New York Univ. College of Medicine, New 
York City. In the isotopic derivative method we 
encountered, in several instances, considerable 
difficulties in the elimination of impurities by crys- 
tallization. The basis of the difficulty was a distri- 
bution of the impurity between crystals and 
olution as though between immiscible solvents 
nd may be formulated K = I;/Cs/I-/C. where I 
and C are the amounts of impurity and carrier in 
supernatant (subscript s) and crystals (subscript 
). The amount of purification achieved in a single 
rystallisation is greater the larger is K and the 
eater the loss of carrier in the supernatant. 
Addition of the non-isotopic analogue of the im- 
purity to dilute its activity has no advantage as 
ong as the above formulation holds and it has been 
found to hold in instances from an impurity level 
% to 5%. Crystallization of DL leucine 
ontaining S-35 methionine gave K 2.5. For alanine 
‘ith glycine as the impurity K = 1.5. Practically 
he same constants are found for the same amino 
itids as pipsyl derivatives. Thus it is not neces- 
‘ily advantageous to prepare different derivatives 
Jorge the course of purification. As an example of the 
port of this phenomenon only by 200 recrystal- 
izations, sacrificing 5% of the remainder at each, 
Would a system with K = 1.5 reach a level of 1% 
{the original impurity. Coprecipitation must be 
onsidered in evaluating any ‘constant isotope con- 
titration’ attained by crystallization. Chromato- 
aphic and countercurrent solvent extractions 

tchniques are more dependable in this respect. 
Action of streptomycin in tissue homogenates. 
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W. W. Umpsreir and N. E. Tonuazy (by invita- 
tion). Merck Institute for Therapeutic Research, 
Rahway, N.J. Previous reports have demonstrated 
that one of the actions of streptomycin is to inhibit 
the condensation between oxalacetate and pyruvate 
in susceptible strains of Escherichia coli. Inasmuch 
as this is an important reaction in animal cells, the 
question arises as to why streptomycin is able to 
enter the animal body, kill or inhibit the suscep- 
tible bacteria contained in it, without comparable 
harm to the animal. The condensation of oxalace- 
tate and pyruvate is largely localized in the mito- 
chondrial fractions, whose activity may be pre- 
served by homogenizing in isotonic KC] or isotonic 
sucrose. Using isotonic homogenates from rat liver 
and rat kidney, it was demonstrated that strepto- 
mycin in concentrations of 30-60 y/ml. had no effect 
upon the oxalacetate-pyruvate reaction. However, 
when the concentration was increased to 300 y/ml. 
inhibition was frequently obtained. Inhibition of 
this reaction could be demonstrated for low levels 
of streptomycin if the homogenate and the strepto- 
mycin were incubated in the cold for two hours. 
The circumstances of these experiments are such 
as to suggest that streptomycin will inhibit the 
oxalacetate-pyruvate condensation in the animal 
as well as in the bacteria but that in the animal 
there is a permeability barrier at the cell wall and 
at the mitochondria which prevents the strepto- 
mycin from reaching the enzymes in the animal cell 
concerned with catalyzing this reaction. 
Conversion of isotopic pyruvate to oxalacetate 
by pigeon liver. M. F. Urrer and Mary T. CHEeno- 
WETH (by invitation). Dept. of Biochemistry, 
School of Medicine, Western Reserve Univ., Cleve- 
land, Ohio. Although it has been assumed that the 
formation of oxalacetate in the Wood-Werkman re- 
action is accomplished by the carboxylation of 
pyruvate, previous studies have dealt only with 
CO, without identification of the other component. 
In the present work, the incorporation of labeled 
pyruvate into oxalacetate has been compared with 
the incorporation of C*O:, to determine the nature 
of the immediate precursor of oxalacetate. Carboxy! 
labeled pyruvate was synthesized from acetyl- 
bromide and Cu2(C*N): via pyruvonitrile and 
pyruvamide. Oxalacetate was decarboxylated by a 
pigeon liver preparation in the presence of pyruvate 
and C*N, and the residual oxalacetate separated 
and purified as the mercurous salt. The oxalacetate 
was analyzed for isotope content in the two car- 
boxyl groups since one group originates from CO, 
and the other from the pyruvate carboxyl. Results 
indicate that the fixation of pyruvate in oxalacetate 
occurs with certain enzymatic preparations but is 
not correlated with the fixation of COz.. Some enzy- 
matic preparations that fix CO. very rapidly are 
inactive on pyruvate. In contrast to the marked 
stimulation of CO, fixation caused by ATP, when 
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pyruvate fixation occurs it is relatively unaffected 
by ATP. The foregoing findings lead to the tentative 
conclusion that pyruvate is not the immediate pre- 
cursor of oxalacetate. Preliminary results show that 
labeled pyruvamide can be substituted for pyruvic 
acid in the reaction mixture and is also incorporated 
in a compound resembling oxalacetate. The mecha- 
nism is under investigation. 

Isotopic studies of the biosynthesis of nucleic 
acid components. II. allantoin. Jerome D. VALEN- 
TINE (by invitation), SamueL Gurin and D. 
Wricut Wixson. Dept. of Physiological Chemistry, 
School of Medicine, Univ. of Pennsylvania, Phila- 
delphia, Pa. It has been established that the car- 
boxy] carbon of glycine is a source of carbon 4 in the 
uric acid excreted by the pigeon. In order to deter- 
mine what role glycine plays in the biosynthesis of 
purines in mammals, glycine labeled in the carboxyl 
position with C’* was mixed with a stock diet and 
fed to young albino rats for a period of 10 days. 
From pooled 24-hour collections of urine, allantoin 
was isolated, purified and analyzed. All samples of 
allantoin were found to be radioactive, the specific 
radioactivity increasing gradually toa maximum on 
the 10th day. By degradation of allantoin to gly- 
uxylic acid and urea the C'* was found in the gly- 
oxylic acid fraction, corresponding to carbons 4 and 
5 of the allantoin molecule. Allantoin isolated after 
giving carboxyl labeled sodium adetate intraperi- 
toneally to 5 rats over a 5-day period was found to 
be very weakly radioactive. It would appear that 
this compound is either not directly utilized as such 
for purine synthesis or that it is directed into other 
metabolic pathways. These results are of interest 
in view of the fact that much of the carboxy] carbon 
of acetate is incorporated into carbons 2 and 8 in the 
uric acid excreted by the pigeon. 

Inactivation of stilbestrol in alkali. RayMonp 
VANDERLINDE (by invitation) and W. W. WEsTER- 
FELD. Dept. of Biochemistry, Syracuse Univ. College 
of Medicine, Syracuse, N. Y. The inactivation of 
stilbestrol that occurs on standing in an alkaline 
solution results from a dehydrogenation of the stil- 
bestrol to isodienestrol and a subsequent ring 
closure to indenestrol. Both of these products have 
been isolated from reaction mixtures. A nearly 
quantitative conversion to indenestrol was ob- 
tained when 0.8 mg of stilbestrol per cc. of 0.8N 
NaOH stood at room temperature for 30 days. Iso- 
dienestrol and small amounts of unchanged stilbes- 
trol were the principal products obtained when 1 
mg. of stilbestrol per cc. of 0.02N NaOH stood at 
room temperature for 14 days. Isodienestrol is 
approximately 1/700 as active estrogenically as 
stilbestrol ; indenestrol is at least 1/10 as active as 
stilbestrol. The relative decrease in estrogenic 
potency of the original stilbestrol solution will 
obviously depend upon the proportions of the three 
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main constituents in the final solution, and this 
varies with the conditions of inactivation. 

Antigenic transformation in paramecium aurelia 
under the influence of proteolytic enzymes. W. J, 
VAN WacGTENDONK. Dept. of Zoology, Indian 
Univ., Bloomington, Ind. Within stock 51 of 
variety 4 of Paramecium aurelia 6 antigenically di- 
verse strains have arisen (strains A, B, C, D,E 
and G). Each of these 6 types is inherited under 
standard conditions of culture. Differences in anti- 
genic type do not depend on differences in genes 
but on cytoplasmic differences. These cytoplasmic 
factors are subject to environmental influences, 
Exposure to dilute antiserum, high or low temper- 
ture, brings about a transformation in antigenic 
type to any one of the possible types in this stock. 
The new antigenic type is inherited true to type, as 
long as the cultures are grown under standard con- 
ditions (Sonneborn. Scientific Monthly 67: 154, 
1948). Five strains of P. awrelia (stock 51, variety 
4) have been exposed to the action of trypsin and 
chymotrypsin at 27° for 12 and 24 hours. After ex- 
posure single isolations were grown for 8 fissions at 
20°, 27° and 32°, and the antigenic type of the 
resulting clones determined. Under these condi- 
tions, strains 51A, 51B and 51G very rarely trans- 
formed into another type. Types 51C, 51D and 51E 
gave rise to a large variety in types. The suscepti- 
bility to trypsin and chymotrypsin of the latter 
three types is correlated with their instability 
under other external conditions. 

Influence of biliary obstruction upon liver pro- 
tein regeneration. Harry M. Vars, Co tn C. 
FERGUSON (by invitation) and CHaR.Es 8. Roaers 
(by invitation). Harrison Dept. of Surgical Re- 
search, Schools of Medicine, Univ. of Pennsylvania, 
Philadelphia, Pa. Groups of male Wistar rats, pre 
viously protein-depleted for a period of 14 days 
were subjected to partial hepatectomy (70%) and 
to simultaneous high ligation and division of th¢ 
common bile duct. Postoperatively these animals 
were fed a 10% protein, low fat diet and were then 
killed on the 2d, 4th, eighth and 14th days. Contr 
groups, only partially hepatectomized, were pall 
fed with the above rats. Total nitrogen balances 
were determined. Following death the amounts of 
new liver protein were measured, together witl 
liver mass (wet and dry), glycogen and total lipid 
Histological examination of all livers was made. At 
all periods postoperatively it was found that th4 
biliary-obstructed rats not only had livers © 
greater mass but livers containing greater amount 
of new liver protein than did the controls. Un 
doubtedly a portion of this protein increment 4 
ductal in origin, and some may be present in th¢ 
increased fluid content of the obstructed livers 
plasma or lymph. However, estimation of the duc 
tal proliferation as seen on histological examinati0 
and estimation of the protein associated with th 





March 1949 


increased fluid indicate that liver protein regenera- 
tio occurred in the biliary-obstructed rat to a 
degree almost equal to that in the unobstructed 
pair-fed animal. Counts of parenchymal cell mi- 
toses in both groups were approximately equal. 
Rat liver fructokinase. Cart S. Vestine, 
Ursu.a IrtsuH (by invitation), Auausta K. Hirscu 
(by invitation) and Norman H. Grant (by invita- 
tion). Division of Biochemistry, W. A. Noyes Labo- 
ratory of Chemistry, Univ. of Illinois, Urbana, Il. 
Astudy of the phosphorylation of glucose and fruc- 


ic tose by rat liver homogenates has been carried out. 


It has been found that systems which phosphory- 
late fructose very effectively are quite inert to 
glucose. Addition of numerous materials (DPN, 
HDP, phosphocreatine, insulin, various phospha- 
tase inhibitors and others) fails to allow phosphory- 
lation of glucose at a rate at all comparable to that 
encountered with fructose. The Nelson procedure 

(J. Biol. Chem. 158: 375, 1944) and that of Roe 
(Browne and Zerban. Sugar Analysis, p. 961, 1941) 
have been employed in studying sugar disappear- 
ance. Slightly hypertonic phosphate buffer homog- 
enates of livers from fasted rats have been used in 
this work. The complete systems contain ATP, 
“MgCl, «-ketoglutarate or glutamate, substrate and 
homogenate. The effect of NaF has been studied. 
In certain experiments liver slices have been sub- 
stituted for homogenates with essentially similar 
Mresults. The oxidation of a-ketoglutarate or glu- 
tamate by these systems greatly improves the 
"phosphorylating capacity. When glucose-1-phos- 
‘phate, glucose-6-phosphate, or fructose-6-phos- 
phate is incubated in rat liver systems, about 
‘Bne-fifth reappears as ‘apparent glucose’ and none 
as fructose. When a beef brain hexokinase prepara- 
tion, which will phosphorylate both glucose and 
fructose, is added to a rat liver system, the com- 
bined system phosphorylates both glucose and 
‘Miructose effectively. The combined system phos- 
$M phorylates about twice as much glucose as the brain 
hexokinase alone. Boiling the brain hexokinase ex- 
tract abolishes this effect. 

In vitro utilization of C labeled acetate and 
‘Byruvate by rat diaphragm muscle. CLAuDE A. 
Vitex, OLor H. Pearson (by invitation) and A. 

Barrp Hastinas. Dept. of Biological Chemistry, 

Harvard Medical School, Boston, Mass. Diaphragm 

huscle from normal, diabetic and adrenalectomized 
ats was incubated, using the technique of Gem- 

nill, in a medium containing 0.04m sodium phos- 
BPhate, 0.005m MgCls, 0.08m NaCl, and either 
N@carboxyl labeled C“ acetate or carbonyl labeled C™ 
® ytuvate, 10 mm/I., initial pu, 6.8. A half dia- 

@pbragm was placed in each Warburg vessel ; to one 
‘fof each pair of vessels 0.5 u insulin/ml. medium was 
tdded. The diaphragms were incubated for 2 hours 
Lan atmosphere of oxygen. The CO: collected in 
he center well was precipitated as BaCOs, plated 


AMERICAN SOCIETY OF BIOLOGICAL CHEMISTS 


263 


and counted with an end window Geiger tube. 
Samples of the media before and after incubation 
were analyzed for pyruvate and lactate, and the 
amount of glycogen in the diaphragm before and 
after incubation was estimated. The metabolism of 
acetate to CO, in diabetic diaphragm was decreased 
to 35% of normal and this decrease was unaffected 
by the addition of insulin. Insulin had no effect on 
the metabolism of acetate to CO2 in normal dia- 
phragm. Experiments on the effect of adrenalec- 
tomy and on the metabolism of labeled pyruvate 
are underway and will also be reported. 

Anesthesia with methylal in mice and dogs. 
Rosert W. Virtue. Division of Anesthesiology, 
Dept. of Surgery, State Univ. of Iowa, Iowa City, 
Iowa. Exposure of mice to concentrations of 7% 
methylal (CH;—O—CH.—O—CH;) in air was fol- 
lowed within 10 minutes by loss of reflexes produc- 
ing a condition compatible with surgical anesthesia. 
Increasing the concentration to 17.5% methylal 
produced respiratory arrest. The anesthetic index 
was therefore 2.5. The corresponding index for 
ethyl ether was 2.0. Twenty-five% methylal in 
0.9% sodium chloride solution was injected intra- 
venously into dogs. Surgical anesthesia was pro- 
duced with blood concentrations of methylal 
between 109 and 235 mg. %. After injection of suffi- 
cient methylal to produce respiratory arrest the 
blood methylal values varied between 265 and 453 
mg. %, and one hour later the blood methylal 
values ranged between 99 and 295 mg. %. As has 
been consistently observed during ether anesthesia, 
concentrations of blood glucose rose considerably 
during methylal anesthesia, the carbon dioxide 
combining power diminished, and the blood urea 
values increased slightly. Recovery of both mice 
and dogs from anesthesia with methylal was much 
slower than from anesthesia with ether, probably 
due to slower elimination of methylal because of its 
greater solubility in water. 

Chromatographic separation of ribonucleotides 
and its application to the study of ribonucleic acid 
structure. Ernst VIscHER (by invitation), Boris 
MaAGASANIK (by invitation), and Erwin Cuar- 
GAFF. Dept. of Biochemistry, College of Physicians 
and Surgeons, Columbia Univ., New York. The 
ribonucleotides derived from yeast ribonucleic 
acid, viz. adenylic, guanylic and cytidylic acids, 
can be separated from each other and also from 
muscle adenylic acid by chromatography on filter 
paper with isobutyric acid (saturated with water) 
as the solvent in a suitably maintained NH; atmos- 
phere. The separated components are fixed on the 
paper as the uranyl salts and demonstrated by the 
conversion of the latter to brown uranyl! ferrocya- 
nide. Parallel undeveloped chromatograms serve 
for the extraction of the adsorbates with M phos- 
phate buffer of pu 7.1 and the spectrophotometric 
estimation of the separated nucleotides by proce- 
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dures similar to the recently described method for 
purines and pyrimidines (Visscher and Chargaff. 
J. Biol. Chem. 176: 703, 1948). The recoveries 
ranged from 90 to 100%. If the distance of the yeast 
adenylic acid adsorbate from the starting point is 
taken as 100, muscle adenylic acid is 75, cytidylic 
acid 60, and guanylic acid 40. Alkaline hydrolysates 
of yeast ribonucleic acid exhibited 3 zones of ad- 
sorption which in their positions on the chromato- 
gram and in their absorption spectra corresponded 
to guanylic, cytidylic and adenylic acids, respec- 
tively, accounting for a total of 75-85% of the nu- 
cleic acid used. The quantitative distribution of 
the nucleotides thus determined following the 
degradation by various means of ribonucleic acids 
of yeast and of mammalian tissue will be discussed 
with particular emphasis on the bearing of these 
studies on the problem of nucleic acid structure. 

Function of the system, glutamic acid-glutamine, 
in brain metabolism. HeErnricH WAELSCH, PAULA 
ScHWERIN (by invitation) and S. P. Bessman (by 
invitation). Depts. of Biochemistry, N. Y. State 
Psychiatric Institute and Columbia Univ., New 
York City. The protein-free filtrate of brain (rat, 
mouse, rabbit, calf) contains about 160 mg. glu- 
tamic acid and 60 mg. glutamine/100 gm. tissue. 
The concentration of free glutamic acid in brain is 
higher than in any other organ analyzed (muscle, 
liver, kidney, blood). After intravenous injection 
of large amounts of glutamic acid or of glutamine 
into rats and mice no increase in the glutamic acid 
content of the brain was found while the entrance 
of glutamine into the brain could not be excluded 
with certainty. Glutamine appears to enter the 
liver with greater ease than does the parent amino 
acid. The data suggest that brain glutamic acid may 
be derived from glucose through the tricarboxylic 
acid cycle. At present, however, the possibility 
still exists that this amino acid originates at least 
in part from circulating glutamine. The function of 
the system glutamic acid-glutamince is discussed as 
one of the metabolic buffers of the tricarboxylic 
acid cycle. Under physiological conditions the large 
concentration of glutamic acid in the brain assures 
an optimal functional rate of the cycle at the keto- 
glutaric acid step. Glutamic acid may furthermore 
act as a respiratory substrate under conditions of 
impaired glucose supply. 

Influence of lipotropic compounds on the lipid 
and protein fractions of blood plasma from chil- 
dren with nephrotic syndrome. Cut Cue Wana, 
H.H. Boyiteand S. Freeman. Children’s Memorial 
Hospital & Northwestern Univ. Medical School, 
Chicago, Ill. A total of 11 children with nephrotic 
syndrome and lipemia were treated during varying 
periods with one or more of the following com- 
pounds: Methionine, inositol, choline. In some 
cases an effect was demonstrated in the blood lipid 
values. In one case all fractions but phospholipids 
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definitely decreased following the ingestion of 3 gm, 
of inositol for 11 weeks and 5 days. On the other 
hand 4 of the 5 patients receiving inositol alone 
showed no consistency in the lipid values during 
inositol intake. One out of 5 patients showed a def.- 
nite decrease in lipid values during the administra. 
tion of choline alone. Two children who received a 
combination of 3 gm. of inositol and 2 gm. of choline 
for 9 days in the case of one patient and for 14 weeks 
4 days in another patient showed a definite lowering 
of all the lipid fractions. Four out of 5 children 
receiving 5 gm. of methionine showed a lowering of 
the lipid fractions with some fluctuations. In the 
fifth child there was a slight increase in neutral fat. 
The lipotropic compounds did not produce a def- 
nite change in the protein fractions of blood plasma 
of these patients. 

Determination of pyrimidines by the isotope 
derivative method. Roperrt C. WARNER. Depl. of 
Chemistry, New York Univ. College of Medicine, 
New York City. Conditions have been established 
for the formation of derivatives of uracil and thy- 
mine with pipsyl (para-iodo-phenyl sulfony!) 
chloride. The reaction proceeds at room tempera- 
ture in 75% acetone solution buffered with bicarbo- 
nate to give a 94% yield of the mono pipsy] ester. 
With I*' in the derivatizing reagent, this reaction 
has been made the basis of a quantitative deter- 
mination of uracil and thymine by the same metho 
that has been applied to amino acids by Keston, 
Udenfriend and Cannan (J. Am. Chem. Soc., in 
press). The pyrimidine solution is derivatized with 
isotopic reagent of known specific activity. A large 
excess of the unlabelled derivative of the desired 
constituent is added as carrier. A sample is purified 
to constant specific activity from which the qua- 
tity of the constituent originally present may be 
calculated. Purification is accomplished by means 
of repeated recrystallization with norite treatmen 
and countercurrent distribution. The latter method 
makes it possible to analyze for both uracil an 
thymine on the same reaction mixture after adding 
carriers for both. Recoveries from mixtures al! 
nucleic acid hydrolysates indicate an overall accu 
racy of 1-2% on quantities of 10 ug. Cytosine can be 
determined after conversion to uracil. Data on the 
pyrimidine content and rate of hydrolysis of nucle! 
acids have been obtained by this method. The indi 
cator technique (Keston, Udenfriend and Levy. J 
Am. Chem. Soc. 69 : 3151, 1941) using both isotope 
I! and S* and employing paper strip chromatog 
raphy can also be applied to 0.1 ug. quantities ° 
pyrimidine. 

In vitro metabolism of testosterone and it 
metabolites by kidney tissue. CHarLes Dons 
West (by invitation) and Leo T. SaMUELS. Dep ' 
of Biochemistry, Univ. of Utah, Salt Lake Ci 

Utah. This investigation was undertaken to dete 
mine whether or not the kidney is involved in thee 
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metabolism of testosterone. When testosterone was 
incubated with dog or rabbit kidney mince, the 
testosterone was destroyed enzymatically and 17- 
ketosteroids were formed. This destruction was 
accomplished by at least two enzyme systems. One 
has DPN for its coenzyme and is concerned in the 
oxidation of the hydroxyl group on C-17 to the 
ketone. The other enzyme system is much less ac- 
tive and is concerned in the saturation of the a-8 
unsaturated bond in the A ring. When androstene- 
dione was incubated with rabbit kidney mince, the 
17-ketone group was destroyed while the a-@ un- 
saturation in the A ring was left intact. The addi- 
tion of citrate greatly accelerated this reaction. 
Similarly, the 17-ketone group of androsterone was 
destroyed when it was incubated with rabbit kid- 
ney mince. This destruction was also catalyzed by 
the addition of citrate. Noa-8 unsaturated steroids 
were formed from the androsterone. The relation of 
these enzymes to those in the liver will be 
discussed. 

Dietary effects on liver xanthine oxidase. W. W. 
WesTERFELD and Dan A. RicHeErt (by invitation). 
Dept. of Biochemistry, Syracuse Univ. College of 
Medicine, Syracuse, N. Y. Rats were born without 
detectable liver xanthine oxidase activity. At 21 
days of age the average activity was 720 units (Cmm 
0./gm. dry liver/hr.). Adult rats on dog chow aver- 
aged 1550 u. Weanling rats were brought to 1535 
and 1385 u respectively by feeding dog chow (21% 
protein) or mineralized whole milk for 2 weeks. 
Feeding purified diets containing 21% protein 
(casein, egg albumin, peanut protein) maintained 
the liver xanthine oxidase activity at approxi- 
mately the weanling level (600-900 vu) for about 6 
weeks, but gave values of 1000 to 1200 v in 8 to 10 
weeks. Increasing the protein content of the diet to 
% and 30% by the addition of peanut meal gave 
only 900 to 1000 vu of liver xanthine oxidase after 6 
weeks. Supplementing the 21% purified casein diet 
with 10% dry liver gave 1290 vu of activity in 2 


ing Veeks ; supplementing the diet with raw cream was 


similarly effective with some samples of cream but 
lot with all. A diet containing 21% crude casein 


em sve 1260 vu of activity in 4 weeks. Supplementing 
dm the purified casein diet for 2 weeks with a mixture 


ofCu, Zn, Mn, Co, and I or with a mixture of fla- 
Vine, adenine, and ribose or with a mixture of 
biotin , inositol, p-aminobenzoie acid, pteroylglu- 


@ mic acid, rutin and ergostanyl acetate did not 


Significantly increase the ‘liver xanthine oxidase 
ibove the control levels. A concentrate of vitamin 
By was also ineffective. 

Progesterone and testosterone reversal of di- 
‘thylstilbestrol inhibition of succinoxidase of 
ltmor mitochondrial elements. Kent Wicur (by 
Witation) and Dean Burk. National Cancer In- 
litute, National Institutes of Health, Bethesda, 
Md. It has been found that certain hormones act 


AMERICAN SOCIETY OF BIOLOGICAL CHEMISTS 


265 


competitively on the succinoxidase system of the 
mitochondrial elements of the 891 and Harding- 
Passey melanomas grown in dba and C mice respec- 
tively. The mitochondrial elements (microscopic- 
ally visible cytoplasmic particulates, mostly 
melanized; see Woods et al. J. Nat. Cancer Inst. 
Feb. 1949) were obtained by centrifugation at 10°C. 
of saline, glass wool-filtered tumor homogenates at 
10,000 g for 30 minutes, after preliminary centrifu- 
gation at 25 g for 10 minutes to eliminate nuclei and 
heavy phagocytized cell material. Oxygen con- 
sumption was measured manometrically after 
addition of 0.05m phosphate (pH 7), 0.00001m cyto- 
chrome C, and 0.02M succinate. Diethylstilbestrol, 
at a concentration of —135 y/ml, (= 0.0005m), in- 
hibited particulate oxygen consumption 60 to 75%. 
This inhibition was markedly reduced or entirely 
eliminated by the simultaneous addition of —125 
y/ml. (= 0.0002mM) progesterone or testosterone. 
Progesterone alone had no effect on oxygen con- 
sumption. The 891 and Harding-Passey tumor 
particulates behaved similarly except that the nor- 
mal Qo, values (ml.3 O: consumed/mg/dry wt/ 
hour) were about 5 times as great in the case of the 
former (Qo, of 10-20 compared to 2-5), and that 
testosterone alone sometimes inhibited the latter. 
Essentially no succinoxidase activity was shown by 
the initial nuclei fractions or the final supernatants. 
Diethylstilbestrol also markedly inhibited or elim- 
inated oxygen consumption by mitochondrial ele- 
ments from non-melanoma tumors such as C3HBA 
breast carcinoma and sarcoma 37 grown in C3H and 
C mice respectively. The foregoing observations on 
sex hormone antagonisms at the mitochondrial 
enzyme level may offer some basis of mechanism 
for the numerous similar antagonisms noted at 
organ and body levels. 

Paper chromatography of vitamin B,. and re- 
lated bacterial growth factors. Water A. WIN- 
STEN and Epwarp EIGEN (introduced by Putip B. 
Hawk). Food Research Laboratories, Inc., Long 
Island City, N. Y. Ina preliminary note (letter to 
the Journal of Biological Chemistry), Lactobacillus 
leichmannii 313 has been reported to utilize six 
alternate growth factors. Two of these were found 
in vitamin B,2 concentrates and presumably repre- 
sent two forms of the vitamin. Hoffmann, et al. (J. 
Biol. Chem. 176: 1465, 1948) previously reported 
that crystalline APA factor (vitamin B,:) supports 
the growth of this organism. A third growth factor 
may be identified as thymidine, reported by Snell, 
etal. (J. Biol. Chem. 175: 474, 1948) to support the 
growth of L. leichmannii 313. The three other 
growth factors are of unknown composition. In the 
present report, the paper chromatographic proce- 
dure for separating the 6 alternate growth factors 
is described as well as the method of recognizing 
the positions of the several growth factors on a 
chromatogram by the use of L. leichmannii 313 as 
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a microbiological indicator. This technique allows 
one to interpret assay values for apparent vitamin 
B,. activity as measured in the tube microbiological 
assay procedure. Due to the very slow movement of 
the two forms of vitamin B,. on a paper chromato- 
gram using n-butanol as the mobile phase, it is 
possible to separate these entities from the faster 
moving substitute growth factors. The isolated 
vitamin Bye entities may then be assayed by the 
usual tube assay procedure. Illustrative data are 
presented. 

Metabolism of tissue cultures of mouse-brain in 
relation to propagation of Theiler’s GD VII virus. 
RicHarpD J. WiINZLER and Haro.tp E. Pearson (by 
invitation). Depts. of Biochemistry and Bacteriol- 
ogy, Univ. of Southern California School of Medi- 
cine and the Laboratory Division of the Los Angeles 
County Hospital, Los Angeles, Calif. Sterile cul- 
tures of minced newborn mouse brain incubated at 
35°C. are capable of supporting the multiplication 
of Theiler’s GD VII strain of mouse encephalo- 
myelitis virus. Studies on the oxygen consumption 
in Warburg vessels of such cultures with or without 
virus reveal no significant difference in the QO2 
values in the presence or absence of the virus over 
the period of most rapid virus growth (0-24 hours) 
and up to 72 hours. Similarly with cultures grown 
in Erlenmeyer flasks the presence or absence of 
virus had no influence on the rate of glucose utiliza- 
tion or of lactic acid production by the tissues. The 
rates of oxygen consumption, glucose utilization 
and lactic acid production fall rapidly with time 
and reach levels of about 10% of the original rates 
after 48 hours. In spite of this marked diminution 
of metabolism, the tissue retains its ability to sup- 
port the growth of the virus for as long as 10 days of 
incubation before virus is added. It thus appears 
that the virus has little effect on the overall metab- 
olism of the host tissue and that the rate of metab- 
bolism of the host tissue is not of paramount 
significance in governing the multiplication of the 
virus. 

Acetoacetate production from hexanoic and 
other six carbon acids by rat liver preparations. 
Rosert F. Wirtrer (by invitation) and ELMER 
Srotz. Dept. of Biochemistry, School of Medicine 
and Dentistry, The Univ. of Rochester, Rochester, 
N. Y. Quantitative measurements of acetoacetate 
production from 6 carbon acids were made with rat 
liver homogenates and washed liver particulate 
matter. With the latter at pu 7.4-8.0, 1 mole of 
hexanoate yielded 1} moles of acetoacetate, proving 
a recondensation mechanism. At pu 6-7 lower 
yields of acetoacetate were obtained at a slower 
rate, and a heat-stable factor from liver was neces- 
sary. Therate of acetoacetate formation from sev- 
eral possible intermediates of hexanoate oxidation 
was measured with both types of liver preparations 
at pH 8.0. Only a-hexanoate yielded acetoacetate 
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at arate comparable with hexanoate under the same 
conditions. In the washed liver system, sorbate, 
B-hydroxyhexanoate, 6-hydroxy-y-hexanoate, and 
B-ketohexanoate gave low rates of acetoacetate 
production. Upon addition of the heat-stable 
factor, these rates were all increased but only with 
sorbate did the rate approach that of hexancate or 
a-hexenoate. The washed liver system, unlike the 
homogenate or the soluble extract (Witter and 
Stotz. J. Biol. Chem. 176: 501, 1948), did not 
metabolize triacetic (8,6-diketohexanoic) acid. 
By use of a micro-bromination procedure for a- 
hexanoate, it has been found that its disappearance 
in liver homogenates is dependent on the presence 
of oxygen. Aerobically, 6-hydroxyhexanoate did 
not inhibit the metabolism of a-hexanoate. The 
collected facts cast some doubt on a simple hydra- 
tion of a-hexanoate and on 6-hydroxyhexanoate 
as an intermediate. A study of various inhibitors 
is being made in an attempt to differentiate the 
steps in the production of acetoacetate from 
hexanoic acid. 

Sulfur-free protein hydrolysates for cystine- 
and methionine-free diets. Joun L. Woop, Suir- 
LEY LuciLLE CooLey (by invitation) and NE son 
KINGSLAND (by invitation). Dept. of Chemistry, 
School of Biological Sciences, Univ. of Tennessee, 
Memphis, Tenn. In order to prepare a diet entirely 
devoid of organic sulfur, excepting for vitamins, a 
method for removal of all sulfur from protein hy- 
drolysates has been devised. The protein hydroly- 
sates were treated with freshly prepared Raney 
Nickel which removed all organic sulfur as nickel 
sulfide. Model experiments indicate that the 
cystine in the mixture was converted to alanine and 
the methionine to a-aminobutyric acid. A 15% 
solution of the hydrolystate was shaken with 
Raney Nickel for 3 hours at room temperature and 
pu 8.2. The solution was separated from the 
nickel and neutralized before concentration 1 
dryness. The nickel adsorbed considerable of the 
nitrogenous products of the solution, but much of 
this was eluted by treatment with hydrogen stl- 
fide. The ratio of amino nitrogen to total nitrogen 
in the final product was approximately the same 
as in the untreated hydrolysate. Qualitative tes 
for cystine and methionine and sulfhydryl! wer 
negative. Threonine analyses indicated that thi 
amino acid was not destroyed by the alkaline treat 
ment. A small amount of sulfate was found in the 
hydrolysate. In one instance this was removed wit! 
barium hydroxide to produce an entirely sulfur 
free hydrolysate. Growth response in young 1 
demonstrated that essential amino acids othel 
than methionine were retained in the desulfurizet 
preparation. Both an acid hydrolysate and an et 
zyme hydrolysate have been desulfurized. Whed (7. 
supplemented with methionine, or with cystiM 
and methionine, each preparation supported 
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growth at approximately the same rate as the un- 
treated hydrolysate. 

Prolongation of pentobarbital sodium anes- 
thesia by nitrates and nitrites. HaroLD WoosTEeR 
(by invitation) and F. Witi1amM SUNDERMAN. 
Mellon Institute, Pittsburgh, Penna., and Cleve- 
land Clinic, Cleveland, Ohio. The recovery time of 
white mice anesthetized with pentobarbital so- 
dium is significantly prolonged by the intra- 
peritoneal injection of nitroglycerine, butyl ni- 
trate, diethyleneglycol dinitrate and sodium 
nitrite. Nitroglycerine appears to be the most effec- 
tive of the compounds studied. The dosages re- 
quired to demonstrate this phenomenon are of the 
order of 20-50 mg/kg. of body weight. Significant 
prolongation of recovery time may also be pro- 
duced by the inhalation for 20 minutes of butyl 
nitrate in concentrations of 30-45 mg/1. 

Interference of gentisic acid in determination 
ofurinary uric acid after administration of salicy- 
lates. T. F. YU (by invitation) and ALEXANDER 
B. Gurman. Research Service, First (Columbia 
Univ.) Division, Goldwater Memorial Hospital, 
and Dept. of Medicine, College of Physicians and 
Surgeons, Columbia Univ., New York City. The 
chromogen removed by treatment of urine or serum 
with uricase is generally considered to be true uric 
acid. We find that in the urine of normal and gouty 
subjects receiving 5 gm. acetylsalicylic acid daily, 
asmuch as 25% of the total chromogens (as meas- 
wed by urea-cyanide-carbonate and arsenophos- 
photungstic acid) may consist of a chromogen 
which is not uric acid but is destroyed by digestion 
with uricase, due to instability in the alkaline buf- 
fer. This chromogen was identified by counter- 
current techniques as largely gentisic acid, showing 
essentially the same distribution between dilute 
HCl and a mixture of isopropyl ether and petro- 
lum either as an authentic sample of gentisic 
acid. When 16 gm. of sodium gentisate was fed by 
mouth, the chromogenicity of the urine was tre- 
mendously increased ; of this over 90% was gentisic 
acid. In determining uric acid in the urine of 
patients receiving salicylates, gentisic acid should 
frst be removed. This can be accomplished by 
shaking an aliquot of acidified urine (pH 4.5-5.0) 
2or 3 times with 4 to 5 times the volume of ethyl 
tther. The gentisic acid is quantitatively removed 

in the ether extract. 

Metabolism of isovaleric acid studied with iso- 
topic carbon. InvinG ZaBIN (by invitation) and 
Konrap Biocu. Dept. of Biochemistry and Insti- 

‘Ble of Radiobiology and Biophysics, Univ. of Chi- 
to, Chicago, Ill. In continuation of earlier 
Studies on the degradation of branched chain com- 
Pounds and their possible role in sterol synthesis 
1B. Biol. Chem. 155: 255, 1944), isovaleric acid 

@ttaining C in the two end methyl groups and 

‘in the carboxyl group has been synthesized. 


AMERICAN SOCIETY OF BIOLOGICAL CHEMISTS 


267 


After incubation of labeled isovaleric acid in rat 
liver slices ketone bodies were isolated according 
to Van Slyke and analyzed for C® and C™. The 
acetone fraction which includes acetone formed by 
decarboxylation of acetoacetate contained the 
C* and C" isotopes in a ratio of about 8 to 1. Two 
possible pathways for the formation of ketone 
bodies from isovaleric acid are a) loss of one of the 
end methyl groups with formation of a 4 carbon acid 
followed by oxidation of the latter to acetoacetate ; 
b) oxidation of isovaleric acid at the tertiary car- 
bon atom with production of acetone and a 2 
carbon fragment. The 2 carbon fragment might con- 
dense to acetoacetate. The high absolute C™ con- 
centration and the high C¥/C* ratio found in the 
acetone fraction in the present experiment favors a 
pathway which involves splitting of isovaleric 
acid into three carbon and two carbon fragments. 
Cholesterol isolated from the same incubation 
experiment contained both carbon isotopes, the 
incorporation of C" being significantly greater 
than that of C™. 

Distribution of radioisotopes of carbon and 
calcium administered to rats by continuous intra- 
peritoneal infusion. S. H. ZBarsxy (by invita- 
tion), RoGer LIENKE (by invitation) and W. D. 
ArmsTrRonG. Dept. of Physiological Chemistry, 
Univ. of Minnesota Medical School, Minneapolis, 
Minn. Studies were made of tissue uptake and 
excretion of Ct and Ca* by rats receiving these 
isotopes by intraperitoneal infusion. The C™“ was 
given as a solution of Na2C"“O; in saline and the 
C* in the expired air and excreta determined at 
intervals over a period of 5 days. The C™ content 
of the expired air rapidly reached a high value 
which was maintained throughout the injection. 
Over 90% of the injected C™ was excreted in the 
expired air and the C™ contained in the urine was 
present chiefly as urea. The specific activities of 
the tissues and tissue components were found 
to be higher than in earlier experiments in which 
rats received intermittent injections of Na,sC“O; 
or intraperitoneal implants of CaC“O;. The Ca‘ 
was given over a period of 3 days as a solution of 
Ca*Cl; in saline. Feces and urine were collected 
daily during this time and for 5 days after the in- 
fusion was stopped ; Ca“ appeared in all samples of 
feces and the total fecal excretion of Ca® was 
nearly equal to the amount in the urine. The 
Ca* present in the skeleton, teeth and other tis- 
sues was determined. The results and conclusions 
derived from these and other similar experiments 
will be presented. 

Effect of antimalarial agents on adenosine tri- 
phosphatase of snake venoms. E. ALBERT ZELLER 
(introduced by MarscHELLE H. Power). Division 
of Biochemistry, Mayo Foundation, Rochester, 
Minn. Many snake venoms &re able to catalyze the 
hydrolysis of one phosphoric acid from ATP. 
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This reaction is activated by some bivalent ions 
like magnesium, calcium, manganese and cobalt, 
and is inactivated by some other ions such as zinc, 
copper and mercury (E. A. Zeller, 1948). Hydrogen 
sulfide, cysteine and ascorbic acid inhibit the reac- 
tion while sodium cyanide activates it, possibly 
by removing inhibiting heavy metals. Histamine 
inactivates the enzyme considerably in 0.001m 
solutions. Other diamines, like pyridoxamine, have 
the same effect (E. A. Zeller. Proc. Soc. Exper. 
Biol. & Med., 1949). It has been observed recently 
that still other drugs which are derivatives of 
diamines also influence ATPase in a similar way. 
Thus, stilbamidine in 0.004m solution produces 
63% inhibition of ATPase from Bitis gabonica, 
regardless of the degree of activation of the enzyme 
by magnesium ions. An approximately similar 
degree of inhibition of this enzyme is also produced 
by 0.003m quinine and 0.0015m atabrine in the 
presence of various concentrations of magnesium 
ion. It is of interest to note that dephosphorylation 
of ATP by homogenates of guinea-pig adrenal 
glands was likewise inhibited to a similar extent by 
stilbamidine and atabrine. 

Non-choline esters as substrates of e-cholines- 
terase (‘true’ cholinesterase). E. ALBERT ZELLER, 
GERARD A. FLEISHER and Rosert A. McNauGu- 
TON (introduced by MarscHeLttE H. Power). 
Division of Biochemistry, Mayo Foundation, 
Rochester, Minn. It has been shown that cholines- 
terase, which is present in certain snake venoms, 
is of the ‘e’ type (Zeller. Helvet. chim. acta 33: 
1949) and that it is able to hydrolyze ethyl halo- 
acetates (Zeller and Utz, Helvet. chim. acta 33: 
1949). The same result has been obtained with 
ethy] chloro-acetate and e-cholinesterase of human 
erythrocytes (McNaughton and Zeller. Proc. Soc. 
Exper. Biol. & Med., 1949). The use of the above- 
mentioned esters has two disadvantages: 1) the 
enzymatic reaction is rather slow as compared to 
that obtained with acetylcholine and 2) the sub- 
strate blanks are relatively high. We looked, there- 
fore, for better non-choline substrates of cholines- 
terase. B-Chlorethyl acetate was hydrolyzed by 
different snake venoms (Nata naia, Naia melano- 
leuca and Pseudechis prophyriacus), and erythro- 
cyte cholinesterase at a suitable rate. The non- 
enzymatic blanks were much lower than those of 
the other substrates. Enzymatic hydrolysis of this 
compound and of acetylcholine was inhibited to 
the same degree by physostigmine. Simultaneous 
hydrolysis with different concentrations of this 
non-choline ester and acetylcholine always re- 
sulted in competitive inhibition, both with hemo- 
lyzed erythrocytes and with snake venom. Purified 
cholinesterase from human erythrocytes (which, 
contrary to the unpurified hemolyzed erythrocytes, 
does not split methyl butyrate) also catalyzed the 
hydrolysis of 6-chloroethyl acetate, and gave rise 
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to competition with acetylcholine. The B-Chloro. 
ethyl acetate was split more quickly by e-cholines. 
terases (snake venoms, erythrocytes) than by s- 
cholinesterases (‘pseudo-’ cholinesterase) from 
human serum or guinea-pig parotid glands. 

Effect of ultrasonic vibrations on the release 
and inactivation of paramecin. L. P. Zr (by in- 
vitation) and W. J. van WaGTenponk. Dept. of 
Zoology, Indiana Univ., Bloomington, Ind. Ex- 
periments were carried out to determine the feas- 
ibility of using high frequency ultrasonic vibra- 
tions as a method of disintegrating large numbers of 
Paramecium aurelia as a preliminary step in the 
isolation of paramecin (‘killer’ substance of Para- 
mecium aurelia 51, variety 4). The instrument 
used had a maximum input of 1000 watts at a fre- 
quency of 450,000 cycles/sec. Tests which were run 
on whole animals demonstrated that complete dis- 
integration was not obtained with maximum input 
for five minutes. Paramecin was completely inac- 
tivated during this treatment. In order to investi- 
gate ultrasonic effects on paramecin itself, experi- 
ments were performed, using a brei prepared by 
repeatedly forcing a suspension of Paramecia 
through a narrow-gauge injection needle. It was 
found that ultrasonic treatment at low intensity 
increased the activity of the original brei. The 
maximum increase in activity was found to be ob- 
tained with a constant current of 80 milliamperes 
(ca. 32 watts) and at a bath temperature not 
exceeding 6°C. All further experiments were 
performed under identical conditions of vibration 
(constant current of 80 milliamperes). If vibration 
was carried out under an atmosphere of air or oxy- 
gen, increases in activity up to 185% were ob- 
served. No increase or decrease in the apparent 
activity of the brei was found if the vibration took 
place under an atmosphere of nitrogen. When oxy- 
gen was passed through the sample during vibra- 
tion, the inactivation of paramecin proceeded 2¢- 
cording to a first order reaction. 

Polarographic micro-method for determination 
of chloride in whole blood, serum and plasma. 
Wa rer J. ZIMMERMAN and Wiiu1am M. Lay70’, 
Jr. (introduced by H. JeEnsEN). Medical Depar!- 
ment, Field Research Laboratory, Fort Knoz, Ky. 
A polarographic method has been developed for the 
determination of chloride concentration in from 
0.02 to 0.05 ml. of whole blood, plasma and serum. 
Proteins are removed by an adaptation of the 
Somogyi barium hydroxide-zine sulfate precipit? 
tion, the final dilution of the sample for analys! 
being 1:100 in 0.1N potassium nitrate. The diffu 
sion current, determined by a manual polarograp! 
at an applied voltage of 0.0 volts against a satu 
rated mercurous sulfate half cell has been foun 
to be directly proportional to chloride concent! 
tion in the range of concentration used. It is u! 
necessary to calibrate the apparatus in absolut 
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units or to thermostat the analysis cell, provided 
the diffusion current is determined for two stand- 
ard chloride solutions. The method has been tested 
for accuracy by means of duplicate determinations 
on 0.05 ml. of plasma with a mean error of 0.6% 
and by addition of 40 millimoles of potassium 
chloride with a mean error in recovery of 0.8%. 
Plasma chloride values obtained by the polaro- 
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graphic method have been found to correspond 
with values obtained with identical solutions bya 
standard volumetric technic. The polarographic 
method has the advantage of utilizing small vol- 
umes of blood, thus allowing frequent serial chlo- 
ride determinations on small laboratory animals 


without causing undesirable changes attending 
excessive blood loss. 
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by determining the reducing value of the flask 
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est : : vascular sympatholytic action. Raymonp P. @ rece 
was oxidized, a fact which corresponds to an equiv- Anxaqutsr. Dept. of Pharmacology, Univ. of Georgia (vas 
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quinone. On this basis 1 mole of hehe hine utilizes more exactly the degree or extent of sympa- § callec 
one-half atom of oxygen, which is inagreement = th tholysis present in the experimental animal. The § proba 
the experimental findings. The oxidized morphine proposed method is based on the reduction, by Mepine 
is still pharmacologica lly active, _ + at sympatholysis, of the intense vasoconstriction J theti 
wrap mere by tiene ongune M uscle, produced by the injection of epinephrine, 0.005 @ medu 
haven, Ever, kidney : “ rabbit, rat, and guinca pis mg/kg., into the femoral artery. This dose, which # Inf 
were all able to oxidize morphine. Invertebrate tis- practically always produces a marked pressor (nal as 
sues also oxidize morphine. The extra oxygen con- response when injected intravenously, has little JM. A 
ommptson of ve ms. _ ane ” depressed 59% or no pressor effect when injected into the femoral § Labor 
by GDh NaN, 837% by 0.0lu Na2SeOs, while artery of untreated dogs. As sympatholysis de- J Chem: 
no inhibition occurred with 0.01Mm NaN; or 0.001m velops following the administration of Dibenamine, ff USD. 
HgCh. : Priscol or other sympatholytics, this intraarterial ff have 
Effect of morphine sulfate on cerebral blood constricting effect becomes diminished; and the f§ scorby 
flow and metabolism in man. Benepict E. ABREU, pressure response to the intra-arterial injection ff of asec 
Henry W. Exuiorr, Viouerrs C. SUTHE a (by becomes more similar to the intravenous response. @ rutin 
invitation), Lusrar Manaotas (by cease 0 ) and This method gives much more information regard- ff less s¢ 
Asmimens Cimon (hy eeveetion). eee of ing degree of sympatholysis than does a determina- receiv; 
Pharmacology and Experimental Therapeutics and tion of the presence or absence of epinephrine fl ofresy 
’ of pngeniatry, ana Cann ae Geheal, ‘reversal’. This is well illustrated by the finding fon the 
San Francisco, and Langley Porter Clinic, State that even though epinephrine ‘reversal’ is present, fl adreng 
Dept. of Mental Hygiene, San Francisco, Calif. the intra-arterial injection shows that epinephrine to the 
Mean arterial blood pressure (MBP), cerebral j. 4:3) capable of producing marked vasoconstri¢- fi might 
blood flow (CBF), cerebral O; and glucose uptake tion It has also been found that in some of theMguinea 
and CO: output were determined in 5 subjects visceral vascular beds the vasoconstricting action fifand pla 
before and 20 minutes after morphine SO., 10 mg., of epinephrine cannot be prevented by any dose of Mi followit 
im. All were voluntary patients who were in the the sympatholytic agents tested thus far. tach da 
Langley Porter Clinic for psychiatric care. Results Sympatholytic action of dibenamine. RAyYMON? Bteceive, 
expressed as percentage change from the control P. Antauisr. Dept. of Pharmacology, Univ. of One groy 
values are indicated in the table. Georgia School of Medicine, Augusta, Ga. Nickers™@group 
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et al. first showed that epinephrine, even in very 
high dosage, produced only a depressor response 
when injected intravenously into cats or dogs fol- 
lowing an effective dose of Dibenamine. Although 
this tends to show that the sympatholytic action 
of Dibenamine is absolute against epinephrine 
constriction, results obtained in this laboratory, 
using direct blood flow measurements and intra- 
arterial injections of epinephrine, show that the 
action of Dibenamine is not absolute. Epinephrine 
continued to produce constriction in the vascular 
bed of the pregnant dog’s uterus following doses 
of Dibenamine up to 40 mg/kg. In these same exper- 
iments the epinephrine also produced uterine 
contractions after Dibenamine. In some dogs it 
was found that the femoral intra-arterial injection 
of epinephrine continued to produce vasoconstric- 
tion following high doses of Dibenamine although 
the usual response in this case is a slight vasodila- 
tion. Other vascular beds are still under investiga- 
tion. These results emphasize the fact that the 
response to epinephrine following sympatholytic 
agents is determined by the ratio between the 
receptors which respond unchanged to epinephrine 
(vasodilation, uterine inhibition etc.) and the 
receptors whose response is decreased but appar- 
ently not completely abolished (vasoconstriction, 
uterine stimulation, etc.) These results also in- 
dicate that the apparent differences between so- 
called ‘adrenolytic’ and ‘sympatholytic’ action are 
probably not real since intra-arterial injection of 
epinephrine corresponds more closely to sympa- 
thetic nerve stimulation (other than to the adrenal 
medulla) than does intravenous injection. 

Influence of orally administered rutin on adre- 
nal ascorbic acid storage in guinea pigs. ANTHONY 
M. Amprosge and Firoyp DrEps. Pharmacology 
Laboratory, Bureau of Agricultural and Industrial 
Chemistry, Agricultural Research Administration, 
USDA, Albany, Calif. In a previous paper we 
have shown that guinea pigs maintained on a 
scorbutogenic diet and receiving suboptimal doses 
of ascorbic acid (0.2 mg/day) in conjunction with 
tutin (100 mg/day) survived longer and showed 
les severe scorbutic symptoms than guinea pigs 
receiving ascorbic acid or rutin alone. In the light 
ofresults by Cotereau et al. (Nature 161 : 557, 1948) 
on the ‘sparing action’ of vitamin P or catechin on 
adrenal ascorbic acid, it was felt that this approach 
to the evaluation of the physiological role of rutin 
hight be more objective. Accordingly, 120 young 
guinea pigs were divided into 4 groups of 30 each 
and placed on a scorbutogenic diet. In addition the 
following supplements were administered orally 
tach day. One group served as control, one group 
received 100 mg. rutin in 0.25 ml. propylene glycol, 
one group received 2 mg. ascorbic acid, and another 
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group were sacrificed and adrenal ascorbic acid 
determined by the method of Roe and Kuether. 
Our results indicate that rutin appears to play no 
important role as an ‘economizing factor’ in the 
storage of adrenal ascorbic acid under the condi- 
tions of our experiments. Smaller doses of ascorbic 
acid, 1 mg. or 0.5 mg/day, clearly demonstrate that 
as the dose of ascorbic acid is lowered there is an 
accompanying lowering of the amount of adrenal 
ascorbic acid stored irrespective of rutin. 

Aureomycin: protective effect in experimental 
Rocky Mountain spotted fever with particular 
reference to intermittent treatment. Lupwik 
ANIGSTEIN, Dororay M. Wuitney, and Jog 
BENINSON (introduced by G- A. Emerson). 
Rickettsial Research Laboratory, Dept. of Preventive 
Medicine and Public Health, Univ. of Texas 
Medical Branch, Galveston,:Texas. Time-dose re- 
lationships in intermittent aureomycin therapy 
of spotted fever is the subject of this study. A total 
of 30 guinea pigs were infected with spotted fever 
and subsequently injected subcutaneously with 
repeated single doses of 1.0, 2.0, and 3.0 mg. of 
aureomycin hydrochloride (Lederle) per guinea 
pig (weighing 450-500 gm.), at 48- and 72-hour 
intervals. Four injections were given to each test 
animal covering the incubation and most of the 
febrile period of the controls. A drastic change of 
the clinical pattern of the infection was manifested 
by all treated guinea pigs. The fever was either en- 
tirely suppressed or reduced to abortive attacks 
after long incubation, regardless of time-dose 
schedule. Whereas the untreated controls de- 
veloped typical spotted fever and died, all test 
animals recovered with immunity to reinoculation 
with spotted fever. Evidence was thus gained that 
intermittent aureomycin therapy with minimum 
dosage is equally efficient in spotted fever as the 
continuous massive treatment. The protective 
effect of aureomycin and the ultimate immunity 
of the infected guinea pig express the balance kept 
by the antibiotic between the rickettsial invader 
and the host resistance. This was substantiated 
by the specific antibody response in the mechanism 
of the rickettsiostatic activity of the antibiotic, as 
found by complement fixation tests. This phase of 
the problem is under study. 

Physiological disposition of aminopyrine in 
man. Jutius AXELROD (by invitation) and 
BERNARD B. BropieE. Dept. of Biochemistry, New 
York Univ. College of Medicine, New York Univ. 
Research Service, Goldwater Memorial Hospital, 
and Laboratory of Industrial Hygiene, New York 
City. Aminopyrine is quickly and essentially 
completely absorbed from the gastro-intestinal 
tract. Only about 2% of the drug is excreted un- 
changed indicating its almost complete metabolism 
in the body. Plasma levels decline slowly, about 15 
to 20% per hr. The route of metabolism of amino- 
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pyrine was shown to be as follows: About 55% of 
the drug demethylates to form 4-aminopyrine, 
which in turn is acetylated and excreted in this 
form. The other route or routes of metabolism were 
not ascertained. Preliminary results suggest that 
4-aminoantipyrine is an effective antipyretic, 
antirheumatic and analgesic. 

Differentiation of sympathetic from parasympa- 
thetic drugs by measurements of phaseboundary 
potentials. T.C. Barnes and R. Beutner. Hahne- 
mann Medical College and Hospital of Philadel- 
phia, Philadelphia, Pa. The oil-cell method 
(Barnes and Beutner, Science 104: 569, 1946) pro- 
vides a basis for the distinction between adrenergic 
and cholinergic nerves. Previous reports (Federa- 
tion Proc. 4: 112, 1945, Internat. Physiol. Congress 
1947, p. 60) showed that adrenergic drugs dissolve 
in triglyceride oils on which they form negative 
phaseboundary potentials. In contrast, the cho- 
linergic drugs choline, acetylcholine, mecholyl, 
pilocarpine, eserine, prostigmine, etc. are inactive 
on adrenergic oils. Tests show that atropine, curare 
and etamon also have the solubility of cholinergic 
drugs. The alipathic sympathomimetics give 
potentials with the adrenergic oils. (In this ab- 
stract all concentrations are 0.05% and potentials 
negative). Aranthol gave 19 mv. on tributyrin, 
octin produced 32 mv. on triacetin and oenethyl 
gave 15 mv. on triacetin. Adrenergic blockade may 
be competitive negativity since priscol produced 
45 mv. on tributyrin, yohimbine 77 mv. on tri- 
butyrin and dibenamine 6 mv. on triacetin. Most 
ergot compounds are difficult to test in the oil-cell 
but ergonovine gave 53 mv. on the adrenergic oil 
tributyrin. It is interesting that nicotine has the 
solubility characteristics of adrenergic drugs 
giving 87 mv. on tributyrin suggesting that the 
pressor effect is direct adrenergic action. The 
problem of nicotinic and muscarinic effects is now 
being investigated by the oil-cell method. 

Relation of 4-methyl and 4-ethyl substituted 
imidazoles to: 1) histaminic action; 2) antag- 
onism by antihistaminics. W. Barrett (by invita- 
tion), J. Ferckertr (by invitation), B. Craver. 
Division of Macrobiology, Research Dept., Ciba 
Pharmaceutical Products, Inc., Summit, N. J. In 
respect to the relation between chemical structure 
and histaminic activity as judged by the stimulat- 
ing action of these compounds upon the smooth 
muscle of the ileum of the guinea pig, the following 
observations seem justifiable: the activity ap- 
peared progressively to diminish as one or both of 
the hydrogens of the amino group were replaced 
by alkyl groups, and the length of these alkyl 
groups was extended; the replacement of the 
amino group with other groups diminished or elim- 
inated the activity ; the amino methy] derivative of 
imidazole was devoid of this action unless at least 
one hydrogen were substituted by an alkyl group, 
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but otherwise the effect of increasing the length 
of the alkyl group was the same as in the ethy] 
series. As to the relation between the chemical 
structure of these compounds and the antihis- 
taminic activity of Pyribenzamine, the following 
conclusions appear justifiable: minimal doses 
eliminated the histaminic action of the compound 
in the ethyl series only in the presence of an amino 
group, whether it were mono- or di-substituted, but 
in the methyl series the low doses of Pyribenz- 
amine sufficed only if but one hydrogen had been 
replaced by analkyl groupand not if both had been 
replaced. Its antagonism in high doses toward other 
derivatives would appear attributable to its mild 
anticholinergic activity. 

Effect of certain mitotic poisons on uric acid and 
allantoin excretion in mice. ALLAN D. Bass and 
ExvizaBera F. Puace. Dept. of Pharmacology, Col- 
lege of Medicine, Syracuse, N. Y. Kopac (Tr. N.Y. 
Acad Sci. 8: 5, 1945) has called attention to the 
relationship of mitotic poisons to nucleoprotein 
systems. Krizik et al. (U.S. Atomic Energy Com- 
mission Report MDDC 1647) found no increase in 
uric acid or allantoin in the urine of dogs given 
lethal doses of X-ray, a well established mitotic 
inhibitor. These observations appeared to be some- 
what at variance in light of the reduction in amount 
of lymphoid tissue we have observed in mice fol- 
lowing administration of such mitotic poisons as 
nitrogen mustard and urethane. A study was there- 
fore begun to determine in mice the effect of 
mitotic poisons on the products of nucleoprotein 
catabolism. C3H or C3Hy hybrid mice bearing 
6C3HED tumors were used since these lymphoid 
tumors gave a large reservoir of lymphoid tissue 
high in nucleoproteins. Urine was collected from 
groups of 10 to 15 animals over a period of three 
hours. Daily doses of colchicine (0.75 mg/kg.) and 
nitrogen mustard (2 or 4 mg/kg.) in saline were 
administered intraperitoneally. Uric acid-creatine 
and allantoin-creatinine ratios were determined 
since only fractions of the 24-hr. output of urine 
were collected. The uric acid-creatine ratio was 
elevated in the 6 to 48-hour period following drug 
administration. The allantoin-creatinine ratio was 
elevated to a lesser extent. Less striking but 
definite changes were observed in non-tumor bear- 
ing animals. Blood uric acid levels were also found 
to be elevated following administration of the 
agents used. The findings suggest that no major 
defect in nucleoprotein catabolism is affected by 
the mitotic poisons studied. 

The subcutaneous use of thiomerin, a neW 
mercurial diuretic for treatment of congestive 
heart failure. Roperr C. BarrermMan, Dav!) 
UnrermMan (by invitation) and Arruur ©. 
DeGrarr. Dept. of Therapeutics, New York 
Univ. College of Medicine, New York City. The 
diuretic effectiveness in terms of predictability of 
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response, and degree of diuresis was ascertained 
for a new mercurial diuretic, Thiomerin, N (8- 
carboxymethyl mercapto - mercuri - y - methoxy) 
propyl camphoramic acid disodium salt. In a group 
of 45 patients with congestive heart failure, the 
subcutaneous administration of Thiomerin re- 
sulted in a satisfactory diuresis in 86.6% of trials as 
compared with 81.0 and 83.3% of the trials for 
Thiomerin and Mercuzanthin respectively, given 
intravenously. The degree of diuresis for each 
drug regardless of route of administration was 
equivalent, indicating that complete absorption 
occurred from the site of subcutaneous injection. 
Inan additional group of 35 ambulatory and 73 bed- 
ridden patients, Thiomerin when administered 
subcutaneously was satisfactory in removing the 
edema, preventing the accumulation of edema and 
for maintenance of patients’ state of compensation. 
In all 589 injections of 1 to 4 cc. of Thiomerin were 
given subcutaneously to 143 hospital and ambu- 
latory patients. The drug was well tolerated by 
the patients in 90% of the trials. Subjective burn- 
ing at the site of injection occurred in approxi- 
mately 10% of the number of injections. Tender 
induration and nodular formation was noted in 
4and 2.5% respectively. Thiomerin when given 
subcutaneously is an effective and safe diuretic 
with a predictability of diuretic response and 
degree of diuresis equivalent to that noted with 
other mercury diuretics used intravenously and 
is superior to these preparations used intramuscu- 
larly. 

Subacute respiratory toxicity of a new insec- 
ticide activator in ‘aerosol bomb’ mixture. Rosertr 
0. Bauer and WALTER W. JeTrer (introduced by 
CGnorce L. Matson). Dept. of Pharmacology, 
Boston Univ. School of Medicine, Boston, Mass. 
Animals were exposed in a closed chamber to 
dispersions of insecticide mixtures in air 1 hour 
a day for 4 weeks. The mixture contained (acti- 
vator) N-octyl bicycloheptene dicarboximide 2%, 
(insecticide) DDT 2% in kerosene) 1%, (vehicle) 
methylene chloride 5%, alkyl naphthalenes 5%, 
freons 11 and 12, 85%. Two concentrations at 1 gm. 
and 0.1 gm/60 1. air were used. Ten guinea pigs and 
10 Wistar rats were subjected to each concentra- 
tion. An equal number served as controls. Hemo- 
globin, red and white cell counts, urinary albumin 
and sugar were estimated before and after the ex- 
periment. The test animals displayed irregular food 
consumption. Group growth curves were depressed. 
Surviving test animals regained lost weight com- 
pletely. Only 4 fatalities occurred and these were 
in rats on high concentrations. In both species 
fine tremors, hyperirritability and conjunctival 
hyperemia were observed, becoming progressively 
Worse and disappearing after exposure. Female 
guinea pigs receiving high concentrations developed 
reversible alopecia. Mild anemia in test guinea pigs 
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and leucopenia in test rats were encountered ir- 
regularly. Incomplete pathologic examinations 
show : 1) moderaté to severe interstitial pneumoni- 
tis in all test animas; 2) focal necrosis of liver and 
spleen in high concentration rats; 3) extensive 
splenic hemosiderosis and hypoplastic bone mar- 
row, chiefly in high concentration guinea pig 
group. Pneumonitis and conjunctival hyperemia 
in test animals point to direct chemical irritation, 
more likely due to the vehicle than the insecticide 
or activator. Other clinical and pathologic changes 
may result from the insecticide mixture, nutri- 
tional disturbance or a combination. 

Survival of plasmodium cathemerium sporo- 
zoites in hen blood with addition of canary blood 
cells. Harry Beckman. Marquette University 
School of Medicine, Milwaukee, Wis. Mosquitoes 
carrying the sporozoites of P. cathemerium 3H2 
were ground in Locke’s solution and added simul- 
taneously to freshly prepared hen plasma to which 
there had been added to respective portions a) 
freshly washed canary blood cells, b) freshly 
washed hen blood cells, c) a mixture of freshly 
washed canary and hen blood cells. The three mix- 
tures were incubated with gentle agitation at 
41.5° C. for 1 hour and then portions representing 1 
mosquito each were withdrawn and injected in- 
tramuscularly into canaries, the peripheral blood 
of these birds being subsequently examined from 
the 5th to 16th days, inclusive. Birds failing to 
become positive were challenged by mosquito bite. 
Trials employing 4 birds in each group were run at 
sufficient intervals that at least one complete 
3-week sporozoite-to-sporozoite cycle lay between. 
Of the 16 canaries injected with hen plasma plus 
canary cells, all developed patent blood infections. 
Of the 16 injected with hen plasma plus hen cells, 
none developed patent infections and all became 
infected when later challenged by mosquito bite. 
Of the 16 birds injected with hen plasma plus both 
hen and canary cells, 13 developed patent blood 
infections. It would appear from this preliminary 
study that it is the formed elements of canary blood 
that permit survival of sporozoites in hen plasma, 
in which alone they do not survive, as earlier shown 
in this laboratory. 

Some metabolic changes observed in seizures 
induced by certain agenetreated protein in dogs. 
Jutius BE.rorp (by invitation) and D. D. Bonny- 
castLE. Laboratory of Pharmacology, Yale Univ., 
New Haven, Conn. The resemblance to human 
epilepsy of the motor seizure and E.E.G. dys- 
rythmia occurring in canine ‘epilepsy’ (caused by 
certain ‘agene’ (NCI;)-treated proteins such as 
wheat gluten and zein, etc.), warranted further 
study of this seizure phenomena. Five to 8 dogs 
were employed in each experiment and were classi- 
fied as being in the normal, pre-fit, fit, (and when 
feasible) inter-paroxysmal stage. Blood samples 
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were taken from these animals and examined for 
various entities. These results were subjected to 
statistical examination. No significant changes were 
found at these several stages in serum calcium, 
magnesium or choline esterase. The intravenous 
injection of 100 mg. of physostigmine, reputed to 
lower serum choline esterase by 95% did not pre- 
cipitate convulsions; on the other hand, sub-con- 
vulsive doses of metrazol could induce a seizure. 
No significant differences were found in arterial 
glucose, but a significant pre-fit fall occurred in 
venous glucose followed by a rise during a seizure. 
No significant A-V glucose differences were ob- 
served although there was a tendency towards 
negative A-V differences in the abnormal phases. 
The oxygen content of arterial and venous blood 
showed no change. However, while the arterial 
carbon dioxide did not change, the venous carbon 
dioxide fell significantly at the time of the fit. 
Observations on administration of BAL in 
selenium poisoning. J. B. BeLocorsky (by in- 
vitation) and DonaLp StaucGurer. Dept. of Phys- 
tology and Pharmacology, Univ. of South Dakota 
School of Medicine, Vermillion, S. D. Braun, 
Lushy and Calvery, (J. Pharmacol. & Exper. 
Therap. 87: 119, 1946) reported that BAL was not 
only ineffective in the treatment of selenium poi- 
soning but actually increased the toxicity of this 


element in experimental animals. Because of the 
prevalence of selenium in the soil of this region, 
further work seemed pertinent. Twenty young 
rats were used in each of three experiments ; sodium 
selenite (SS) was administered intraperitoneally, 


BAL intramuscularly. Animals were injected 
daily for a period of 14 to 24 days. Varying doses of 
SS caused no toxic symptoms until a level of 10.0 
mg/kg. was reached. When a non-toxic dose of 
BAL (15.0 mg/kg.) was administered } hour fol- 
lowing the injection of a nontoxic dose of SS, (5.0 
mg/kg.) all animals died. This would seem to in- 
dicate that BAL and SS have a synergistic toxicity. 
Durlacher et al., (J. Pharmacol. & Exper. Therap. 
87 : 28, 1946) state that BAL is toxic in a 15 mg/kg. 
dose but our work does not bear out this statement. 
As a matter of fact, histological examination of the 
liver following BAL alone reveals no pathological 
changes. Since the liver is considered to be the 
probable site for detoxification of SS, it is of un- 
usual interest to observe that BAL prevented the 
necrosis and fat deposits produced by SS alone. 
Further experimental work to elucidate this seem- 
ing paradox is being conducted. 

Alteration of the activity of the human gastro- 
intestinal tract with dihydroergocornine meth- 
anesulfonate (D.H.O. 180). W. D. Bennert (by 
invitation), L. E. Morris (by invitation) and O. 
Sipney Ortu. Depts. of Anesthesiology and Phar- 
macology, Univ. of Wisconsin Medical School, 
Madison, Wis. Administration of the dihydroergot 
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derivatives, particularlydihy droergocornine meth- 
anesulfonate (D.H.O. 180—Sandoz), may elicit 
initially unfavorable side effects such as anorexia, 
nausea and vomiting. When this drug was given to 
block possible cardiac irregularities before cyclo- 
propane anesthesia, it was noted subsequently in 
patients in which laparotomies were performed 
that the intestines were quite contracted; in fact 
that they had a ribbon-like appearance. It seemed 
possible that such evident stimulation of the 
gastrointestinal tract could be used to advantage 
clinically if the proper amount of one of these 
relatively non-toxic dihydroergot compounds was 
used. Dihydoergocornine has been administered 
in doses of up to 4 mg. total intravenously given in 
about 4 minutes; 1-2 mg. as a single dose intra- 
muscularly ; or 3 mg. q.i.d. orally. In cases of in- 
testinal distention, intestinal obstruction, and 
congenital megacolon, this drug has been found to 
be distinctly advantageous. 
Paralysing action of 2-methyl, 2-n-amyl-4-hydrox- 
ymethyl-1,3-dioxolane (glyketal). F. M. Bercer 
(introduced by Arnotp D. Wetcu). Univ. of 
Rochester School of Medicine, Rochester, N. Y. 
Numerous 2-substituted-4-hydroxymethy]-1 ,3-di- 
oxolanes possess central depressant properties 
similar to those of the glycerol ethers or benzimi- 
dazoles. 2-methyl,2-n-amyl-4-hydroxymethy]-1,3- 
dioxolane appeared most active in this respect. 
This compound in doses of 100-150 mg/kg. injected 
intraperitoneally to small laboratory animals 
caused paralysis of the voluntary muscles. During 
paralysis respiration was not depressed and the 
animals remained conscious. There was a marked 
decrease of muscular tone. The muscles remained 
excitable to direct and indirect stimulation and 
there was no curare-like action. The corneal and 
pupillary reflexes and the knee jerk remained un- 
affected. The animals did not react to painful 
stimuli of moderate intensity. This was probably 
due to the motor paralysis. The compound had no 
analgesic action in nonparalytic doses. Paralysis 
was followed by complete recovery of all functions. 
After lethal doses death was due to respiratory 
paralysis. On intravenous injection mild and 
transient peripheral vasodilatation was caused. 
The action of acetylcholine was not interferred 
with. Glyketal also had a local anesthetic and 
quinidine-like action. Its anticonvulsant action 
against strynchnine was of a similar order as that 
of myanesin. Myanesin and glyketal differed in 
their metrazol antagonism. Myanesin had little 
effect on the occurrence of convulsions but pro- 
tected the animals from death. Glyketal behaved 
as a true, although inefficient, anticonvulsant by 
protecting the animals from both convulsions and 
death. 

Ratio of amino acid nitrogen to creatinine in 
the urine as a sensitive diagnostic test for ura- 
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nium poisoning in the rabbit. H. Berke anp A. 
RorHsTEIN (introduced by H. C. Hopee). Dept. of 
Radiation Biology, Univ. of Rochester, Rochester, 
N. Y. It has been shown in this laboratory that the 
ratio of amino acid nitrogen to creatinine in the 
urine was a sensitive indicator of uranium poisoning 
in the rabbit. During daily exposure to inhalation 
of uranium dusts, the ratio remained elevated in 
contrast to the more or less rapid decline of other 
blood and urine constituents which also became 
abnormally high soon after exposure to uranium. 
More detailed experiments, therefore, were set up 
to determine the animal response in terms of this 
ratio to intravenous administration of uranyl 
nitrate. The minimal dose of uranyl nitrate which 
gave a statistically significant increase in ratio 
was 0.02 mg. U/kg. The ratio was a more sensitive 
test than either urinary protein or blood NPN. 
Blood amino acid nitrogen remained normal in all 
animals, indicating that the amino aciduria was 
renal in origin. Multiple injections of UO2NO; at 
2- to 3-week intervals at levels of 0.04, 0.1 and 0.2 
mg. U/kg showed 3 patterns of response as meas- 
ured by the ratio. In general the magnitude of the 
response was proportional to the dose given. At 
lower levels of administration, the maximal in- 
crease in the ratio occurred soon after each jnjec- 
tion of uranium followed by lower but still high 
values. The peak values following each injection 
either remained the same, declined or increased 
in value depending on the dose given. A few ani- 
mals, observed for 3 months after their last mul- 
tiple injection, still showed abnormally high values 
of the ratio, even though histological examination 
revealed no renal damage directly attributable 
to uranium. 

Effect of a number of aralkylamines on tyra- 
mine oxidation by amine oxidase. FREDERICK 
BeRNHEIM and Epwin J. Fettows. Duke Univ. 
School of Medicine, Durham, N.C. and Temple 
Univ. School of Medicine, Philadelphia, Pa. The 
present experiments were carried out in order to 
determine if a correlation existed between the 
central excitatory and amine oxidase inhibitory 
activity of a number of benzylamine, beta-aryl- 
ethylamine and aryl-2-aminopropane modifica- 
fications. In many instances an excellent correla- 
tion was observed, however, there were notable 
exceptions. Injection of several 3-amino-1-phenyl- 
butane and 4-amino-1-phenylpentane derivatives 
and subsequent histopathological examination of 
the brain and cord of these animals disclosed a 
destructive effect on certain cells of the nervous 
system. Since enzymatic data on this type com- 
pound were not available, it appeared desirable to 
include them in the present studies. All of these 
agents exhibited a significant amine oxidase in- 
hibitory effect. 

Chemotherapeutic effect of 8-amino quinolines 
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in schistosoma mansoni infections in mice. 
Raymonp N. Brerer, ExvizaperH M. Cranston, 
Wayne CHADBOURN (by invitation), AsHron C. 
Cuckier (by invitation), Dominic DrGuist1 
(by invitation), W. W. Becxiunp (by invitation), 
and Haroup N. Wricur. Dept. of Pharmacology, 
Univ. of Minnesota Medical School, Minneapolis, 
Minn. Two 8-amino quinolines, 6-methoxy-8-B 
diisobutylaminoethylamino quinoline dihydrochlo- 
ride (SN2842) and 6-methoxyl-8-diisobutylamino- 
isopropylamino quinoline dihydrochloride (SN- 
3501), have been found to possess a relatively high 
degree of chemotherapeutic activity in schisto- 
somiasis in mice. The drugs were administered 
in the diet in varying concentrations to mice in- 
jected intraperitoneally with 100 to 125 cercariae 
of schistosoma mansoni shed from snails of the 
species Australorbis glabratus. Therapy was 
started 4 to6 weeks after infection and continued 
for 1, 2, or 4 weeks. Mice were autopsied 1 or 2 
weeks after therapy was discontinued. The number 
of worms in the portal and mesenteric veins and 
liver were counted. When mice were treated with 
SN3501 in a concentration of 0.1% for 2 weeks 
85% of 32 mice contained no worms at autopsy, 
compared with 10% negativity in the controls, 
and the average number of worms per mouse 
was 0.25, compared with 8.4 per mouse in the 
controls. With SN2842 in the same concentration 
and for the same duration of therapy 97% of 39 
mice were completely negative for worms, com- 
pared with 12% of control mice, and the average 
number of worms per mouse was 0.1, compared with 
9.5 per mouse in the controls. Eleven other 8- 
amino quinolines tested were found to be relatively 
inactive. Neither SN3501 nor SN2842 showed ac- 
tivity as a prophylactic when administered simul- 
taneously with infection for a period of 2 weeks in 
a concentration of 0.1%. 

Depressor action of nitrate esters of alkyl 
glycollates. JosrepH G. Brirp (by invitation), 
Harry K. Iwamoto, JoHn B. Harmon (by invita- 
tion) and Joun C. Krantz, Jr. Dept. of Pharma- 
cology, Univ. of Maryland School of Medicine, Bal- 
timore, Md. A series of nitrate esters of glycolic 
acid esterified with alkyl alcohols varying from 
methyl to decyl were prepared. Certain physico- 
chemical properties associated with pharmaco- 
dynamic responses were investigated. Depressor 
responses elicited, in dogs under anesthesia, by 
these esters were observed. It appears that the 
depressor response in the series studied increased 
with decreasing water solubility of the higher 
esters. 

Quality and potency determination of anal- 
getics. D. D. BonnycasTLE and JOHANNES IPsEN, 
Jr. (by invitation). Laboratory of Pharmacology, 
Yale Univ., New Haven, Conn. Experiments are 
reported in which a constant heat stimulus was 
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applied to the rat tail and the log-ratio of reaction 
time before and during the influence of a drug was 
used as a metameter of response to pain. The mean 
response of groups of such animals was calculated 
from truncated distributions. The relation of re- 
action time to degree of stimulus also was studied. 
The curves illustrating response/log dose relation- 
ship for the individual drugs take various forms, 
and three main types can be recognized. In one 
group, (e.g. acetylsalicylic acid) the continuous 
rise in response levels off asymptotically at about 
30% increase in reaction time. A second. type 
(e.g. codeine) presents the same picture at lower 
doses ; but with high doses a secondary rise occurs 
tending towards an asymptote at about 100%. A 
third form of reaction curve is a direct rise from 
0 to an asymptote of 100%. Intermediate forms be- 
tween these types may be observed. It is suggested 
that the two asymptotic levels represent respec- 
tively the maximum analgetic, (thalamic?) effect 
and the maximum hypesthetic (cortical?) effect. 
These two properties of the drug are measured by 
the two doses at the respective points of inflection 
in the first and secondary rises. In the description 
of the pain-relieving activity of an individual 
chemical compound these two constants may serve 
to indicate a) simple analgetic potency, and b) 
narcotic activity, respectively. 

Binding of streptomycin to plasma proteins. 
G. E. Boxer, V. C. JELINEK (by invitation), and 
A. O. Eptson (by invitation). Research Labora- 
tories of Merck & Co., Inc., and the Merck Institute 
for Therapeutic Research, Rahway, N. J. Else- 
where it has been reported that the clearance of 
streptomycin is about 70% of the simultaneously 
measured glomerular filtration rate. The possibility 
that protein binding made part of the strepto- 
mycin present in the plasma unavailable for filtra- 
tion through the glomerulus was investigated. Two 
techniques were employed to measure protein 
binding. 1) Measurement of the distribution of 
streptomycin on both sides of a cellophane mem- 
brane after dialysis of dog plasma against a Ringer 
solution containing varying amounts of strepto- 
mycin. 2) Determination of streptomycin in the 
ultrafiltrate of plasma containing varying amounts 
of the drug. The dialysis experiments indicated 
33 + 3% and the ultrafiltration experiment 35 + 
4% binding of streptomycin to the plasma proteins 
of the dog. Within the range tested, 5 to 100 y/ml., 
the percentage of streptomycin bound was inde- 
pendent of the concentration of the drug but 
dependent on the protein concentration. Both 
albumin and globulins are responsible for the bind- 
ing. The observed protein binding accounts quan- 
titatively for the observed clearance of strepto- 
mycin at about 30% below the simultaneously 
measured glomerular filtration rate. 

Indirect in vitro action of antibiotics in com- 


parison with activity of accepted amebacides, 
Joun L. Brapin, JR., and Eprer L. HANsEN (intro. 
duced by Hamitton H. ANDERSON). Division of 
Pharmacology and Experimental Therapeutics, 
Univ. of California Medical School, San Francisco, 
Calif. A comparative study has been carried out 
which reveals differences in amebacidal levels be. 
tween tests performed in cotton-stoppered versus 
vaseline-sealed cultures (see abstract by Hansen, 
Federation Proc., this issue). As a base line for 
the antibiotic studies, the method has been applied 
also to retest representative amebacides, such as 
carbarsone, carbarsone oxide, emetine, vioform, 
diodoquin, and two thioarsenites (C.C. 914 and 
C.C. 1037). All antibiotics tested to date have 
shown some degree of bacteriostatic activity, and 
death of the ameba in cotton-stoppered tubes is 
shown to be due to inhibition of growth of the as- 
sociated bacteria rather than to direct action of 
the antibiotic on E. histolytica. It has been shown 
previously (Bradin, in press) that death of the 
ameba, following exposure to an antibiotic which 
produced bacteriostasis, could be correlated witha 
shift in oxidation-reduction potentials of the cul- 
tures from negative to positive levels. Chang 
(1946) had reported that such positive levels con- 
stitute an environment lethal to this protozoan. 
It is, therefore, suggested that the indirect ame- 
bacidal activity, in the case of the antibiotics ob- 
served in cotton-stoppered cultures, is due, at 
least in part, to this phenomenon. Data are pre- 
sented showing oxidation-reduction levels in 
cotton-stoppered and in vaseline-sealed cultures. 

Inhibition of cholinesterase activity of human 
blood plasma. II. Studies with hexaethyltetra- 
polyphosphate containing C*. Ratpu W. Braver 
and Rita L. Pessorri (by invitation). Dept. of 
Pharmacology and Exper. Therapeutics, School of 
Medicine, Louisiana State Univ., New Orleans, La. 
The mechanism of the interaction between plasma 
(cholin) esterase and neutral phosphate ester type 
inhibitors (eg. hexaethyltetrapolyphosphate 
(HETP), Tetraethylpyrophosphate (TEPP)), 
has been studied in a previous paper (Ralph W. 
Brauer, J. Pharmacol. & Exper. Therap. 92: 162, 
1948). Work to be reported represents an extention 
of that earlier investigation along the following 
lines: 1) HETP containing C™ in the alkyl groups 
(alpha carbons) has been prepared. This material 
is being used to investigate whether the enzyme 
inhibition involves the fixation of any part of the 
inhibitor molecule upon the inhibited enzyme. 
The previous study had shown that the P con- 
taining moiety is not firmly attached to the en- 
zyme, and that enzyme inhibition is paralleled by 
disappearance of inhibitor. 2) The addition of F." 
in amounts which do not affect the enzyme (0 
aqueous solutions of HETP or TEPP markedly 
delays the loss of anticholinesterase activity, ob- 
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served under these conditions in the absence of 
fluoride. This reaction is described in detail, and 
discussed in relation to the enzyme-inhibitor re- 
action. $) In vivo studies of the rate of recovery 
of liver and plasma cholinesterase activities of 
male rats after Di-isopropyl fluorophosphate 
TEPP and p-nitrophenyl thiophosphate adminis- 
tration are reported. 

A single injection method for the assay of 
digitalis in pigeons. H. A. Braun and L. M. 
Lusky (by invitation). Division of Pharmacology, 
Food and Drug Administration, Federal Security 
Agency, Washington, D. C. A comparative study 
of digitalis assay has been made using a single- 
injection pigeon method, the USP XIII intravenous 
infusion cat method, and the intravenous infusion 
pigeon method (J. Pharmacol. & Exper. Therap. 
93: 81, 1948). In the single injection method, 
digitalis dilutions were injected into the alar 
veins of pigeons at 3 dosage levels. Six pigeons were 
used on each dose. Death occured in from 3 minutes 
to 1 hour. The slope of the dosage mortality curve 
is very steep (on the order of 40 probits/log dose) 


and as a result the standard error of the assay is 


small. This method results in a considerable sav- 
ing in time over the infusion methods. Assays by 
the 3 methods have been completed on a number of 
digitalis preparations of various types with good 
agreement between methods. 

Evaluation of several types of drugs and com- 
binations against anaphylaxis in guinea pigs. 
BarBARA B. Brown (by invitation) and Harotp 
W. Werner. Pharmacology Dept., Research Labo- 
ratories, Wm. S. Merrell Co., Cincinnati, Ohio. 
Eight compounds possessing parasympathetic de- 
pressant, sympathomimetic, or direct smooth 
muscle depressant action were evaluated for 
antianaphylactic activity in guinea pigs actively 
sensitized to horse serum. Activity was determined 
following intraperitoneal injections of each com- 
pound and of combinations of each with a maximal 
noneffective dose of the antihistamine, Decapryn 
Succinate. The direct smooth muscle depressants, 
papaverine and Butaphyllamine (theophylline 
isobutanolamine), considered as a group were the 
most effective antianaphylactic agents both alone 
and in combination with Decapryn. Two of the 
parasympathetic depressants, atropine and Diocyl 
(diethylaminoethyl 1-cyclohexyleyclohexanecar- 
boxylate), failed to protect against anaphylactic 
death, but doses of 6 to 14 mg/kg. injected with the 
noneffective dose of Decapryn reduced mortality 
by about 60%. A new parasympathetic depressant 
Which also has direct smooth muscle depressant 
action, 2,2-diphenyl-4-dimethylaminomethy]-1 ,3- 
dioxolane methobromide, was ineffective alone but 
reduced mortality to a minimum when combined 
with Decapryn. Two sympathomimetic amines, 
Nethamine (N-ethylephedrine) and N-methyl- 
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N-cinnamy]-2-phenylpropylamine, had no action 
alone but caused a significant reduction in mor- 
tality when employed in 6 to 17 mg/kg. doses with 
the antihistamine. A test of one triple combination 
composed of noneffective doses of Butaphyllamine, 
Nethamine, and Decapryn demonstrated marked 
potentiation of action. These results indicate that 
certain combinations of drug actions may prove 
valuable in allergic bronchial asthma. 

Adrenergic-like action of acetylcholine on the 
isolated rabbit heart. H. D. Bruner and Kwane 
Soo Lee (by invitation). Dept of Pharmacology, 
Univ. of North Carolina, Chapel Hill, N. C. The 
apparent adrenergic action of acetylcholine on 
atropinized isolated mammalian hearts has been 
further analyzed by adding tetraethylammonium 
Br, nicotine, d-tubocurarine, F-933, dihydroergo- 
cornine, ergotamine, dibenamine and priscol to 
the isolated rabbit heart perfused by the Langen- 
dorff technique. The findings throughout confirm 
the possibility suggested by Hoffman et al. (Am. J. 
Physiol. 144: 189, 1945) that there are ganglion 
cells on these hearts whose activities are to be 
classed as adrenergic. The dose of acetylcholine 
necessary to produce the adrenergic effect is some 
10 to 100 times that to produce an intense typical 
cholinergic effect. No evidence has been found that 
acetylcholine has a direct myotropic action on 
ventricular muscle. Acetyl-8-methyl choline does 
not elicit the response. 

Oral Activity of Analogues of 3-ortho-toloxy- 
1,2-propanediol. Joun C. Burke, Ricuarp K. 
Toms, G. Les Hassert, Jr. and Rira J. Wix- 
KINS (introduced by Cuartes R. Linear). Phar- 
macological Development Division, E. R. Squibb & 
Sons, New Brunswick, N. J. In June 1948 Berger 
and Schwarz (J.A.M.A. 137: 772.) reported that 
3-ortho-toloxyl-1,2-propanediol (Tolserol) is effec- 
tive by oral administration for the relief of var- 
ious spastic conditions. One of the chief limita- 
tions to such use is its short duration of action. In 
an attempt to overcome this difficulty, a large 
series of compounds, synthesized and screened in 
Squibb Institute for Medical Research (Tr. New 
York Acad. Sci. 2 11, 2-5, 1948) for possible in- 
travenous use, were reviewed. Seven of these com- 
pounds were selected on the basis of their intraper- 
itoneal potency in mice and their solubility and 
screened for their depressant action orally in mice. 
Compounds with lower solubility than Tolserol 
showed for the most part a slower onset and longer 
duration of action. Solutions of Tolserol have as 
much as three times the activity as high concentra- 
tion suspensions but a shorter duration of action. 
Two compounds of the series, 2-0-toloxyethanol 
and 3-thymyloxy-1,2-propanediol, showed the 
most advantageous combination of oral potency 
and duration of action in mice. The former com- 
pound proved irritant and emetic to dogs. Blood 
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level studies in dogs showed that the absorption 
of the latter compound was delayed but more pro- 
longed and constant than that of Tolserol. 

Trichloroethanol as a metabolic product of 
trichloroethylene. THomas C. Butter. Dept. of 
Pharmacology and Experimental Therapeutics, 
Johns Hopkins Univ., Baltimore, Md. When urine 
from dogs that have inhaled trichloroethylene va- 
por is acidified and heated, trichloroethanol is 
formed, presumably by hydrolysis of the glucuron- 
ide, urochloralic acid. Trichloroethanol is pro- 
duced in larger amounts from trichloroethylene 
by the dog than is trichloroacetic acid, a metabolic 
product previously identified (Barrett and John- 
ston, J. Biol. Chem. 127: 765, 1939; Powell, Brit. 
J. Indus. Med. 2: 142, 1945). The immediate pre- 
cursor both of trichloroethanol and of trichloro- 
acetic acid may be chloral hydrate. 

Influence of alpha-naphthylthiourea (ANTU) on 
iodine metabolism. RicHarp U. Byerrum (by in- 
vitation), KENNETH W. CocHRAN (by invitation), 
and Kennetu P. DuBots. Univ. of Chicago Tox- 
icity Laboratory and the Dept. of Pharmacology, 
Univ. of Chicago, Chicago, Ill. Previous work in 
this laboratory has shown that the administration 
of iodide will protect rats against several lethal 
doses of ANTU while thyroidectomized rats are not 
protected by iodide. We have, therefore, studied 
the effect of acute ANTU poisoning on iodine 
metabolism. Thyroids of normal rats fed a syn- 
thetic diet had an average iodine concentration of 
129 mg.%. Five hr. after a lethal dose (10 mg/kg.) 
of ANTU there was a 50% decrease in thyroid 
iodine. Twenty-four hr. after a sublethal dose (4 
mg/kg.) of ANTU thyroid iodine was one-third 
the normal level. When normal rats were fed a 
diet containing 5.3 mg. I/gm. of diet for 2, 5, and 
10 days the average iodine values increased to 201, 
270, and 297 mg.% respectively for the 3 feeding 
periods. Various tissues from thyroidectomized 
rats contained as much iodine as those from 
normal rats after similar iodide feeding periods. 
Guinea pigs which have about 1/3 the thyroid 
iodine concentration of rats exhibited an increase 
in thyro idiodine and a decrease in thyroid weight 
with an overall loss in total iodine after 200 mg/kg. 
of ANTU. Feeding iodide failed to protect guinea 
pigs against ANTU and failed to increase the 
thyroid iodine concentration. ANTU inhibited 
the uptake of I'*! by rat and guinea pig thyroids. 
Doses of 1 and 10 mg/kg. of ANTU to rats caused 
respectively 50% and 90% inhibition and 150 
mg/kg. to guinea pigs caused 95% inhibition of 
thyroid uptake of I. 

Relation of chemical structure to action of 
hyaluronidase inhibitor. B. CaLesnick and K. R. 
BvuETNER (introduced by R. Beurner). Dept. of 
Pharmacology, Hahnemann Medical College and 
Keeley Inst., Dwight, Ill. A search was undertaken 
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for chemically related substances which inhibit 
hyaluronidase. For testing hyaluronidase activity, 
we used the turbidimetric method by Kass and 
Seastone which is based on the precipitation of 
acidified horse serum by potassium hyaluronate. 
Hyaluronate and hyaluronidase were incubated 
with or without the substance investigated. The 
decomposition of hyaluronate was then tested by 
adding horse serum. Phenol proved to be active: 
1 mg. inactivating 7.5 gammas of hyaluronidase; | 
mg. of cresol, 24 gammas; ortho cresol, 37.5 gam- 
mas per mg.; chlorine substitution products more. 
With longer side chains attached to phenol, the 
activity rises higher: 1 mg. of diamyl] phenol in- 
activates 600 gammas (0.6 mg.) and ‘hexylresor- 
cinol, 400 gammas (0.4 mg.) while the unsub- 
stituted resorcinol is close to phenol in activity. 
In contrast salicylic acid proved to be only feebly 
inhibiting, 1 mg. inhibiting only 5.0 gamma of 
hyaluronidase. These drugs were added to the 
testing mixture dissolved in alcohol which has no 
anti-enzymatic effect in the amounts used. The 
therapeutic use of massive doses of sodium sali- 
cylate in rheumatic fever may be explained by its 
low inhibiting power. Sodium gentisate, a meta- 
bolic product of salicylate, inhibits even less. 
Many anti-histamine drugs are known to restrict 
the spreading of a subcutaneously injected dye 
after hyaluronidase, but we found that these 
drugs do not inhibit hyaluronidase in vitro. Also, 
epinephrine which restricts spreading, does not 
inhibit hyaluronidase but enhances it. 

Method for assaying potential coronary vaso- 
dilators. A. CAMERON (by invitation), E. Soren- 
SEN (by invitation) and B. Craver. Division of 
Macrobiology, Research Dept., Ciba Pharmaceutical 
Products, Inc., Summit, N. J. In the Langendorff 
preparation of the perfused mammalian heart, 
primary effects upon the coronary circulation may 
be difficult to distinguish from effects secondary 
to changes in rate or the amplitude of the contrac- 
tions. In studying a series of mono and di-alkyl 
amino derivatives of histamine, it was found that 
a better appraisal of the effects of these derivatives 
upon the actual coronary circulation could be 
achieved by perfusing the heart with a recycled 
perfusion fluid to which one microgram/ml. of 
2-(Beta-naphthyl) imidazoline hydrochloride (Pri- 
vine) had been added. The addition of 0.035-0.1 
I.U/ml. of Pituitrin served almost as well but was 
somewhat less consistent in its action. This usu- 
ally allowed the progressive development of 4 
decreased coronary flow which only after many 
minutes adversely affected the rate and amplitude 
of the myocardial contractions. The addition of 
histamine or various derivatives of histamine to 
the perfusion fluid containing the Privine promptly 
led to a marked increase in the coronary flow, S000 
thereafter to an increase in rate, and finally to a0 
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increase in the amplitude of the myocardial con- 
tractions. This order of changes bespeaks therefore 
a direct effect of the drugs upon the coronary cir- 
culation. This argument is strengthened by the 
effects of Pituitrin itself upon the isolated heart, 
since low doses can exert a considerable positive 
inotropic action, especially upon the hearts from 
younger animals with a presumed greater reserve 
of coronary flow. This balancing of two opposed 
effects has also been observed with Privine. 

Arsenic content of normal hair in the Chicago 
area. W. J. R. Camp and V. A. Gant (by invita- 
tion). Dept. of Toxicology, Univ. of Illinois, 
Chicago, Ill. Because arsenic effects symptoms 
mimicing those of many pathological conditions 
physicians frequently consider arsenic intoxica- 
tion in differential diagnosis. Arsenic determina- 
tion was requested in 18.5% of our cases for the 
year 1948. Hair is commonly submitted for analysis 
since it is simpler to collect than a 24-hr. urine 
specimen. In order to establish the amount of 
arsenic found in the hair of healthy normal in- 
dividuals in the Chicago area, a series of 43 samples 
were analyzed by the Gutzeit method with an 
average of 0.51 ug. of arsenic calculated as arsenic 
trioxide and a range of 0.25 to 0.88 ug/gm. of hair. 
While these figures are somewhat lower than‘those 
of Kinkele and Fordyce, Rosen and Myers, they 
agree reasonably well with those reported by Glais- 
ter. Since there is no way to differentiate ‘interior’ 
and ‘exterior’ arsenic the amount normally found 
will probably vary from area to area depending on 
the dietary habits of the community, the amount 
of smoke and soot in the atmosphere, etc. We did 
not find any clear cut difference with age (6-52 
yr.), nor between smokers and non-smokers, nor 
between those who did and did not eat sprayed 
fruit. 

Maintenance of 7. equiperdum in vitro at 38 
C. Witt1am CANTRELL (introduced by E. M. K. 
Gritinc). Dept. of Pharmacology, Univ. of Chicago, 
Chicago, Ili. A modification of the technique of 
Geiman, Anfinson, McKee, Ormsbee and Ball for 
the cultivation of malaria parasites was used to 
maintain Trypanosoma equiperdum in vitro at 38 C. 
An increase in numbers of about 50% was observed 
during the first 4 hours when 40 mg./I. ascorbic 
acid and 160 mg./l. glutathione were added to the 
perfusion medium which contained casein hydroly- 
sate, glucose, pyridoxine, nicotinic acid, nicotin- 
amide, riboflavin, thiamin, calcium pantothenate, 
choline, and the inorganic salts of the medium of 
Geiman and coworkers. The trypanosomes were 
maintained in 14 ml. defibrinated rat blood as both 
citrateand heparin had an adverse effect. The blood 
was placed in a glass tube 5 cm. in diameter and 
10 cm. long with one end covered with cellophane 
and suspended in 250 ml. of the perfusion medium. 
Small glass covered magnets in the blood phase 
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and in the perfusion medium were used to promote 
diffusion through the membrane and to keep the 
trypanosomes in suspension. The medium was 
sterilized by filtration. 

Comparative studies of dihydroergot deriva-. 
tives. R. T. Capps (by invitation), H. M. SuckLE 
(by invitation) and O. SipNey Orru. Depts. of 
Pharmacology and Neurosurgery, Univ. of Wis- 
consin Medical School, Madison, Wis. Alterations: 
of some of the pharmacological properties of the 
ergot alkaloids due to hydrogenation have been 
reported for dihydro derivatives of ergotamine and 
ergocornine. The present study is concerned with 
2 additional hydrogenated derivatives, viz., di- 
hydroergocristine (D.C.S. 90)- and dihydroergo- 
kryptine (D.H.K. 135)-Sandoz.*Comparisons have 
been made of the 4 derivatives for both acute and 
chronic toxic quantities; pathological changes in 
the heart, lung, liver, spleen, and kidney; and 
pharmacodynamic actions on the cardiovascular 
system and gastrointestinal tract. Protection was 
found against cardiac irregularities which occurred 
spontaneously during the administration of vari- 
ous anesthetic agents or were initiated by epi- 
nephrine injections. Augmentation of movement 
of the gastrointestinal tract was observed. 

Cyclic and noncyclic hydrocarbons and cardiac 
automaticity. C. JeELLEFF Carr and Joun C. 
Krantz, Jr. Dept. of Pharmacology, Univ. of 
Maryland School of Medicine, Baltimore, Md. 
The inhalation of 12 different hydrocarbons by 
the dog was found to produce a sensitization of 
the myocardium to epinephrine. The compounds 
studied were ethane, propane, propylene, cyclo- 
propane, n-butane, isobutane, cis-trans-butene-2, 
cyclobutene, cyclobutane, cyclopentane, isopen- 
tane, and 2,2-dimethyl-butane. Ethyelene inhala- 
tion did not sensitize the myocardium under simi- 
lar experimental conditions. In an attempt to 
explore further this unique character of ethylene, 
additional compounds have been tried, including 
methylene cyclobutene, methyleyclobutane, cy- 
clopentene, spirocyclopropane, ethylene oxide, 
propylene oxide and acetylene. Mixtures of cyclo- 
propane and ethylene were found to produce a 
sensitization of the dog’s myocardium in a manner 
similar to that observed with pure cyclopropane. 

Curariform action of decamethylene-1, 10-bis- 
trimethylammonium bromide. Jutio C. CastTILLo 
(by invitation) and Epwin J. pE Brrr. Wellcome 
Research Laboratories, Tuckahoe, N. Y. Confirm- 
ing the findings of Barlow and Ing, and Paton and 
Zaimis (Nature 161: 718, 1948) on the curariform 
action of polymethylene bisquarternary ammonium 
salts of the general formula (CH;);N-(CH:)a: 
N(CH;)}* -2BR-, the decamethylene (Cio) mem- 
ber of theseries has been found to have a curare-like 
activity exceeding that of d-tubocurarine chloride 
(d.t.c.), the potency varying with the species and 
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the method of test. It is less toxic and it causes 
less embarrassment of the respiration than d.t.c. 
In cats and dogs the intravenous injection of a 
curarizing dose of Co causes no significant change 
in blood pressure unless a big dose sufficient to 
depress the respiration is given, in which case a 
typical asphyxia] rise in blood pressure is observed. 
The curare-like action of Cio is not antagonized by 
prostigmine in doses adequate to antagonize the 
effect of d.t.c., but in certain cases appears to be 
antagonized by the C; member of the series. An 
interesting finding is the fact that if a dose of Cio 
is preceeded by a dose of d-tubocurarine chloride, 
the curarizing action of Cio is markedly inhibited. 

N-(p-arsenoso-benzyl)-glycineamide HCl) as 
an amebacide, in vitro and in vivo in macaques. 
Y. T. Cuane and R. K. Reep (introduced by 
Hamitton H. ANpERsSON). Division of Pharma- 
cology and Experimental Therapeutics, Univ. of 
California Medical School, San Francisco, Calif. 
The substituted phenyl arsine oxide (NU-1067 
supplied by Dr. E. L. Sevringhaus) contains 26% 
arsenic. It occurs as a stable white powder and is 
reportedly less toxic for mice, rats, and rabbits 
than oxophenarsine HCl. It has shown activity 
against trypanosomes, treponema, and _borrelia. 
Since it is stable in solution, in contrast to many 
arsenoso compounds, a comparison of its amebacidal 
activity was made with mapharsen. L. histolytica, 
grown in egg slope medium, after 48 hours’ exposure 
at 37°C. (with a single bacterial associate, or- 
ganism ‘l’), was killed by mapharsen at 1:40,000. 
Nu-1067 was active within the range of emetine 
HCI (1:20,000). Marpharsen was active in monkeys 
only during the period of therapy, when given in 
toxic amounts (Anderson and Hansen, 1947). 
NU-1067 was administered at various dose levels 
to 11 macaques. Two received 25 and 50 mg/kg., 
intravenously, total for 5 days without clearance 
of E. histolytica. Two were given orally 30 and 100 
mg/kg. total for 10 days with clearance of amebas 
for 6 weeks at the higher dose level. Two monkeys, 
similarly treated with 300 mg/kg., were cleared of 
amebas during 3 months’ follow-up in one. One 
developed edema of the genitalia and increased 
urea-N. (20 mg.%) as well as depressed ‘T’ waves 
on the electrocardiogram. At 450 mg/kg., similarly 
administered, 2 were cleared over 3 months. At 
650 mg/kg., similarly given, one was cleared. 
The other received identical treatment, had in- 
creased urea-N. (32.5 mg.%) and depressed ‘T’ 
waves also. At 1.0 gm/kg. orally for 10 days, the 
urea-N. after therapy was 20 mg.%. Thus, NU- 
1067, like mapharsen, was amebacidal in vitro, 
but in macaques amounts that cleared natural 
infections were within the toxic range. 

Action of diphenhydramine (benadryl) in re- 
versing the epinephrine reversal of blood pres- 
sure. GRAHAM CHEN and Davip Russet. (by in- 
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vitation). Research Laboratories, Parke, Davis anj 
Co., Detroit, Mich. Diphenhydramine, 5 to 10 mg/ 
kg., was found to reverse the ‘epinephrine reversal’ 
of blood pressure of a dog, previously receiving an 
adrenergic blocking agent. A number of the par:- 
substituted derivatives of diphenhydramine and 
cocaine in larger doses can produce the same effect. 
Since these compounds also potentiate the pressor 
effect of epinephrine, this and the action in revers. 
ing the ‘epinephrine reversal’ of blood pressure may 
be similar in nature. The blocking of the vasod- 
pressor receptors is suggested as a possible mode of 
action of these compounds on the vasopressor re- 
sponse to epinephrine. 

Comparison of the cardiac action of thevebioside 
and neriifolin with thevetin. K. K. Coen, Roserr 
C. ANDERSON (by invitation), and Francis G. 
HENDERSON (by invitation). The Lilly Research 
Laboratories, Eli Lilly and Co., Indianapolis, Ind. 
Since the isolation of thevetin in our laboratory 
from the nuts of Thevetia neriifolia, a newer glyco- 
side, neriifolin, has been independently obtained 
by Frérejacque (Compt. rend. 221: 645, 1945) and 
Helfenberger and Reichstein (Helvet. Chim. Acta 
31: 1470, 1948). By careful hydrolysis of thevetin 
with strophanthobiase, the latter succeeded in 
splitting 2 molecules of glucose, one by one, and 
separating in crystalline form 2 simpler glycosides, 
thevebioside and neriifolin. The last was identical 
with that occurring in nature. The digitalis-like 
action of either thevebioside or neriifolin was easily 
demonstrated by the systolic standstill of the frog’s 
ventricle, and the characteristic changes of the 
cat’s electrocardiogram. By comparison with the- 
vetin, neriifolin was found to be about 4} times as 
active in cats, and 3 times as active in frogs, as 
shown in the table. Thevebioside showed a higher 
potency in frogs, but was not much different from 
thevetin in cats. The median emetic doses were 
determined in both cats and pigeons. 


Neriifolin 





Thevetin | Thevebioside 


Cat Mean LD | 
wg/kg........../889.0 +31 

Frog SDs ug/g.. .| + 

Cat EmDw ug/ | 


| 
.6 | 1004.0 +103.8 |196.1 +10.3 
6.35 + 0.26 3.78 + sa 2.08 + 0.19 


00.0 | 161.0 | 64.7 
Dso | 
“211.8 413.8 141.0 + 19.0 [110.6 +11.6 





Prevention of fluoroacetate poisoning by acetate 
donors. Maynarp B. CuenowEtH, Epwarp B. 
Scorr (by invitation) and 8. Loutse Sexi (by in- 
vitation). Dept. of Pharmacology, Univ. of Michi- 
gan Medical School, Ann Arbor, Mich. The depres- 
sion of contractility of isolated, perfused rabbit 
hearts or intestine induced by sodium fluoroacetate 
(FA) can be prevented by prior addition of sodium 
acetate. However, little or no protection of the in- 
tact rabbit can be obtained with even very large 
doses of sodium acetate. Administration of acetate 
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as monoacetin in doses of 2-4 gm/kg. one-half hour 
before a certainly lethal dose of FA (0.5 mg/kg.) 
prevented any symptoms of FA poisoning in 27 of 
36 rabbits, while of 26 rabbits receiving the same 
dose of FA, 26 died. Alkalosis induced by sodium 
bicarbonate, fumarate or hydroxide greatly short- 
ens the time to death of FA poisoned rabbits, 
probably explaining failures with sodium acetate. 
Five dogs receiving 0.1 mg/kg. FA died in an aver- 
age of 380 minutes while of 14 dogs receiving a total 
of 5 gm/kg. monoacetin before and after the same 
FA dose, 5 survived without showing symptoms of 
FA poisoning. Average time to death of remainder 
of this group was 600 minutes. Monoacetin adminis- 
tration during the latent period characteristic of 
FA, or acute stages of poisoning, is without much 
effect. Monoacetin appears to be specific against FA 
and its congeners. That it acts by delivering a 
useful acetate moietie is indicated by the fact that 
it is equally or more effective than equimolar 
amounts of sodium acetate in increasing the acety- 
lation of PABA by the rabbit. Some other acetate 
donors appear to be effective FA antagonists and 
will be reported upon. 

Effect of local anesthetics on the motility of 
isolated rabbit ileum. Grorce P. CuiLp 
(introduced by Ropert A. Woopsury). Dept. 
of Physiology and Pharmacology, Albany Medi- 
cal College, Albany, N. Y. The spasmolytic 
action of a number of local anesthetics was studied 
using segments of isolated rabbit ileum. Most of 
the tests were made with Nupercaine, Pontocaine, 
Butacaine, Larocaine and Procaine. With the 
exception of Procaine these drugs decrease the nor- 
mal motility of the ileum and relieve the spasm in- 
duced by Acetyl Choline and Barium Chloride. 
Their effectiveness on the intestine parallels their 
action as local anesthetics. 0.02% Procaine in- 
creases the amplitude of contractions; 0.04% in- 
creases amplitude and tone; 0.06% decreases the 
amplitude with increased tone; 0.1% decreases 
both amplitude and tone, acting like the other local 
anesthetics. The stimulating action of Procaine is 
not inhibited by Atropine. The action of these 
drugs appears to be neurotropic and musculotropic 
and is completely reversible on changing the bath. 
The question as to whether part of their effect is 
due to their action as local anesthetics is difficult to 
answer. Many synthetic antispasmodics also 
possess local anesthetic properties. The rapidity 
with which they often act in relieving the pain of 
peptic ulcer suggests that their success may be due 
in part to this local anesthetic action. Preliminary 
clinical trials with the local anesthetics indicate 
that they are effective in relieving pylorospasm, 
cardiospasm and the pain of peptic ulcer. 

Action of synthetic antispasmodics and local 
anaesthetics on human gastric motility. GEORGE 
P. Cutty (by invitation) and Roperr A. Woop- 
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BURY. Dept. of Physiology and Pharmacology, Al- 
bany Medical College, Albany, N. Y. and Dept. of 
Pharmacology, Univ. of Tennessee Medical College, 
Knoxville, Tenn. The synthetic antispasmodic, 
diethylamino ethyl phenyl] thieny! acetate, Asym- 
atrine, was found to be very useful in the relief of 
cardiospasm, pylorospasm, the pain of peptic ulcer 
and other gastro-enteric conditions. Some patients, 
however, voluntered the information that Asym- 
atrine often produced a painless increased gastric 
motility. The action of Asymatrine and other anti- 
spasmodics on the motility of the human stomach 
was studied with intragastric balloons. Using Ure- 
choline as the spasmogenic drug, Atropine, Homa- 
tropine, Pavatrine, Trasentin and Syntropan were 
spasmolytic in that order. Asymatrine, however, 
sometimes increased and sometimes decreased the 
motility. A comparison of the spasmolytic action of 
these drugs using isolated rabbit ileum with 
Barium Chloride and Acetyl Choline as spasmo- 
genic agents, showed that Asymatrine was better 
than the others against Barium but not as good as 
Atropine or Homatropine against Acetyl] Choline. 
A study of the local anesthetic action of these com- 
pounds showed that Asymatrine produced the best 
anesthesia of the rabbit cornea. On the basis of 
these apparently paradoxical results and a study of 
the spasmolytic action of a series of local anesthet- 
ics, Procaine, Butacaine, Larocaine, Pontocaine and 
Nupercaine were tried clinically for the relief of 
the pain of peptic ulcer, pylorospasm and cardio- 
spasm with gratifying results. It is suggested that 
local anaesthetics be given a clinical trial in other 
conditions for which antispasmodics have been 
used. ; 
Toxicology and pharmacology of lupulon. Y1n- 
CH’ANG CHIN (by invitation) and Hamiuron H. 
ANDERSON. Division of Pharmacology and Experi- 
mental Therapeutics, Univ. of California Medical 
School, San Francisco, Calif. Lupulon, an anti- 
biotic derived from hops (Humulus lupulus, L.) 
has been reported to be active against experimental 
mouse infections of Mycobacterium tuberculosis 
(Chin, Y.C., et al., Proc. Soc. Exp. Med., in press). 
The results so far obtained in toxicologic and phar- 
macologic studies follow: Intragastric LD59’s in 
mice, rats and guinea pigs were 1500, 1800 and 130 
mg/kg., respectively. The intramuscular LDso was 
600 mg/kg. for mice and 330 mg/kg. for rats. Con- 
vulsions were observed in animals which received 
lethal or sub-lethal intragastric or intramuscular 
doses Daily intragastric administration of lupulon 
for 12-14 days resulted in a slight suppression of 
growth of young rats which received 450 and 300 
mg/kg., but not in those given 150 mg. A slight de- 
crease in weight of rabbits occurred after 300 mg/ 
kg. daily, and an increase of weight occurred in 
guinea pigs after 30 mg/kg/day over 14 days. Hemo- 
globin, RBC and WBC determinations in these ani- 
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mals were within the normal range. Intramuscular 
doses of 60 mg/kg/day for 30 days were tolerated 
without gross effects in mice. Lupulon, 4% added 
to diet, caused deaths in 50% of mice within 18 days, 
while 75 and 90% survived 40 days on food which 
contained 2 and 1%, respectively. All mice lost 
weight, which was less with lower doses. Neither 
hemolysis of rabbit erythrocytes nor loss of mo- 
tility of leukocytes occurred in vitro within the 
effective antibiotic range. Respiratory stimulation 
was observed following intravenous injection of 
lupulon in both anesthetized and unanesthetized 
animals. 

Ganglionic blocking action of diethylamino- 
ethanol. Byron B. Ciark and Maurice M. HEt- 
PERN (by invitation). Dept. of Pharmacology, Tufts 
College Medical School, Boston, Mass. Recent 
quantitative studies show that diethylamino- 
ethanol (DEAE) is rapidly formed after the intra- 
venous injection of procaine, and that DEAE has 
therapeutic actions in man similar to procaine in- 
travenously, with less toxicity (Brodie and co- 
workers, unpublished). Evidence for a ganglionic 
blocking action was obtained from the following ob- 
servations on pentobarbitalized dogs and cats. 
DEAE-HCl1 injected intravenously in 30-60 
seconds produces a prompt vasodepression of about 
50% lasting 5-45 minutes with doses of 28 to 212 
mg/kg. In the cat the inhibition of the contraction 
of the nictitating membrane to preganglionic stim- 
ulation paralleled the vasodepression, while post- 
ganglionic stimulation remained fully effective. 
The pressor response to splanchnic nerve stimula- 
tion was inhibited during DEAE vasodepression in 
adrenalectomized dogs, but typical pressor re- 
sponses were obtained with the adrenals intact, and 
with injected epinephrine. Atropinization did not 
alter the vasodepressor response to DEAE. The 
heart rate is decreased about 10-25% during the 
vasodepression, and the vasodepressor and chrono- 
tropic effects on the heart of vagal stimulation are 
inhibited. In addition, the chronotropic effect of 
epinephrine on the heart appears to be inhibited. 
(DEAE has been shown to protect against epine- 
phrine-cyclopropane ventricular tachycardia in 
dogs—Brodie.) DEAE has a positive inotropic 
effect on the isolated rabbit heart. On isolated in- 
testine and uterus DEAE was found to have no 
significant cholinergic, anticholinergic, antihis- 
taminic activity, or spasmolytic action against 
barium chloride. It does not antagonize the inhibi- 
tory action of epinephrine on intestine, but may 
have an adrenolytic action in high concentrations 
on rabbit uterus. The present evidence :indicates 
that a major action of DEAE is to block transmis- 
sion at autonomic ganglia. 

Effect of fluoroacetate on oxidative processes in 
frog muscle. DonaLp A. CLARKE (by invitation), 
JAMES F. Too.e (by invitation) and WaLrer F. 
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Rixer. Dept. of Pharmacology, Cornell Univ, 
Medical College, New York City. The exposure of 
intact frog sartorii to varying concentrations of 
methyl fluoroacetate (1080) results in the dis. 
appearance of the recovery heat associated with 
contraction ; the initial heat as well as the mechan. 
ical response remains unaltered. This indicates that 
fluoroacetate interferes with oxidative recovery 
processes in contracting muscle. Concentrations of 
sodium or methyl fluoroacetate as high as 107 y 
are without effect on the oxygen consumption of 
resting muscle. In contrast, however, a fluoroace- 
tate concentration of 10-* m produces a profound 
depression of the excess oxygen consumption which 
is associated with the action of caffeine. This sug- 
gests that fluoroacetate, like azide and hydroxyl- 
amine, is capable of differentiating the resting from 
the activity oxidative processes. In contrast to 
azide it does not inhibit the cytochrome oxidase 
system. To define further the locus of action, vari- 
ous intermediates of the carbohydrate cycle were 
added to the caffeine stimulated muscles poisoned 
with fluoroacetate. The substances tested were: 
lactate, succinate, pyruvate, glucose, fumarate, 
acetate, ketoglutarate, tartrate, and ATP. Of 
these, only pyruvate significantly antagonized the 
effects of fluoroacetate. A concentration of 107? m 
sodium pyruvate restored completely the activity 
oxygen consumption of the fluoroacetate poisoned 
muscles. 

Loss of As from tissues by volatilization. Ran- 
DOLPH CLEMENTS, J. EUGENE Hittand HerswaG. 
TREE (by invitation), P. L. Ew1ne and G. A. 
Emerson. Dept. of Pharmacology, Univer. of Texas 
Medical Branch, Galveston, Texas. As-balance 
studies were made with mice and rats treated re- 
peatedly with oral doses of K arsenite, Fe arsen- 
ate and Fe arsenate plus kaolin, or with water and 
sludge samples from a Texas stream which had been 


‘heavily polluted with Na arsenite and then treated 


with FeSO, and lime. Recovery of As from animals 
analyzed immediately after oral or intraperitoneal 
treatment with any of these dosage forms was 
essentially quantitative by either the A O A C offi- 
cial Gutzeit or bromate method. On repeated treat- 
ment, the balance between the amount given and 
the amount recovered in the excreta plus tissue AS 
left a deficit of 30-60%, depending upon dosage. 
Less than 1% of the ‘lost’ As was recovered from 
the air by bubbling through concentrated HNO:, 
with a group of rats maintained in a bell jar for two 
weeks and given daily injections of 5 mg/kg. of 
AS,O; as K arsenite. After absorption of inorgani¢ 
As; the As must be in part converted into volatile 
substances which either are not absorbed by eff- 
cient bubbling through HNO; or are retained in the 
tissues and are volatilized on treatment with H.S0. 
and HNO;. 
Toxicity of 


N-p-chlorophenyldiazothiourea 
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(promurit) to mammals. KENNETH W. CocHRAN 
(by invitation) and Kennetu P. DuBots. Univ. of 
Chicago Toxicity Laboratory and the Dept. of 
Pharmacology, Univ. of Chicago, Chicago, Ill. N-p- 
chlorophenyldiazothiourea (Promurit) has been 
employed as a rodenticide in Germany. The chemi- 
cal similarity of Promurit to alphanaphthylthio- 
urea (ANTU) made it of interest to compare the 
toxicity and pharmacological effects of the two com- 
pounds. For injection propylene glycol solutions of 
Promurit were employed. The approximate LD5o 
values in mg/kg. after intraperitoneal injection 
were: female albino rats, 0.2; mice, 1.35; guinea 
pigs, 1.9; and rabbits, 1.75. The approximate LD5o 
for Promurit given orally to female rats was 0.28 
mg/kg. The compound is, therefore, more toxic 
than ANTU. The outstanding pathological change 
in acutely poisoned animals was pleural effusion. 
Repeated doses of Promurit resulted in the acquisi- 
tion of some tolerance. It was acceptable to rats and 
produced 100% mortality when offered overnight in 
the diet at concentrations as low as 0.05%. Some 
increase in blood glucose and a depletion of liver 
glycogen followed acute poisoning by Promurit. 
The rodenticide caused a transitory inhibition of 
tyrosinase and produced a 50% inhibition of per- 
oxidase at a final concentration of 1 X 10-4 m. Feed- 
ing iodide to rats before the injection of Promurit 
resulted in a two-fold increase in resistance toward 
the rodenticide. Thiosorbitol was ineffective thera- 
peutically against Promurit poisoning while thio- 
urea given prior to Promurit protected against 
several times the lethal dose. The extremely high 
toxicity of Promurit and the lack of an antidote 
appear to limit its possible usefulness as a rodenti- 
cide. 

Effect of epinephrine on toxicity of procaine. 
Versa V. Cote and H. R. Huwprev. Dept. of Bio- 
chemistry and Pharmacology, Indiana University, 
Indianapolis, Ind. All drugs were given intraven- 
ously on a per kg. basis. Dogs anesthetized 45 min- 
utes with diethyl ether were infused continuously 
with 2 mg/min. procaine hydrochloride until death. 
There were 4 groups of 10-12 dogs each as follows: 
I-controls, IJ-3 micrograms epinephrine every 5 
minutes, JJ I-3 yg/min. for the first 10 minutes of 
procaine, ZV-2.5 wg/min. continuously with the 
procaine. Two other groups of 5 each anesthetized 
with thiopental sodium were given 3.5 mg/min. 
procaine hydrochloride until death. Group V were 
controls, VI received continuous epinephrine as 
IV. Survival time varied greatly, but averages in 
minutes were: J-21, IJ-19, III-17, IV-38, V-56, 
VI-44. The differences in time between respiratory 
failure and heart failure in minutes were: J-1.55, 
I1-1.58, III-1.25, IV-0.65, V-2.0, VI-1.1. The 
blood levels of procaine in mg. % at heart failure 
Were: I-3.7, II-3.7, II I-2.6, IV-4.4, V-10.7, and 
VI-7.7. The levels of paraamino benzoic acid in 
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blood in mg. % were : I-0.74, II-0.70, ITI-0.42, IV- 
IV-1.54, V-4.9, and VJ-4.5. Continuously admin- 
istered epinephrine in the dose given has a favor- 
able effect on resistance to procaine under ether 
anesthesia. This effect is not observed under anes- 
thesia with thiopental. 

Tetraethyl ammonium and the response of the 
isolated rabbit heart to nicotine. J. M. Coon, P. R. 
SALERNO (by invitation), and L. E. E,tLinwoop 
(by invitation). Dept. of Pharmacology, Univ. of 
Chicago, Chicago, Ill. The isolated rabbit heart 
gives a diphasic response to a single treatment with 
1 mg. of perfused nicotine. A complete standstill of 
about 1 minute duration ceases abruptly to be fol- 
lowed by a marked acceleration and an increase in 
amplitude lasting about five minutes. Smaller doses 
of nicotine produce only acceleration. Larger doses 
elicit a longer period of standstill followed by a 
more intense stimulation. It is thought that the 
depression is due to a stimulation of parasympathe- 
tic ganglia and that the acceleration may be due to 
axon reflexes induced in the postganglionic sym- 
pathetic innervation. If this were true tetraethyl 
ammonium (TEA) might be expected to abolish 
both phases of the cardiac response to nicotine. 
Perfusion of the isolated heart with 6 X 107° m 
TEA for 10 minutes abolished the inhibitor but not 
the accelerator response to nicotine. However, 20 
minutes perfusion with this concentration of TEA 
also abolished the accelerator response. Discontin- 
uation of the TEA perfusion was followed by a rapid 
recovery of the accelerator response, while the in- 
hibitory effect returned more slowly upon washing 
out with Ringer-Locke solution. If the mechanism 
of the nicotine action is as described above these 
findings indicate that the threshold for parasym- 
pathetic ganglionic stimulation is higher than that 
for postganglionic sympathetic fiber stimulation. 
This would explain the pure cardiac acceleration 
elicited by small doses of nicotine. Furthermore, 
the TEA paralysis of the sympathetic fibers ap- 
pears to be more readily reversible than that of the 
parasympathetic ganglia. 

Comparative activities of five antispasmodics. 
B. Craver, W. Barrett (by invitation), A. Cam- 
ERON (by invitation), A. Ear (by invitation), F. 
Roru (by invitation). Division of Macrobiology, 
Research Dept., Ciba Pharmaceutical Products, 
Inc., Summit, N. J. The activities of 3 known anti- 
spasmodics: Trasentine, Trasentine-6H and atro- 
pine were compared with those of two new drugs, 
N-dimethyl thymoxy acetamidine hydrochloride 
(Su-198), and Thymoxyethyldiethylamidine hy- 
drochloride (Su-216) in respect to the functions 
noted. They were examined in respect to the dose 
in ug/kg. required to inhibit salivation in the cat in- 
duced: 1) by histamine; 2) by pilocarpine, and 3) 
by faradization of the chorda tympani nerve. In or- 
der of decreasing activity they were: atropine, 
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Trasentine-6H, Su-198, Su-216 and Trasentine. For 
each of the 6 drugs, the doses required were essen- 
tially the same irrespective of the sialogogic stim- 
ulant. The same doses of each drug that inhibited 
salivation eliminated the spasm of the nictitating 
membrane induced by subcutaneously injected 
pilocarpine. To eliminate the hypotension induced 
by 0.5 y/kg. of Mecholyl, approximately a 10-fold 
increase in the dose of each drug (compared to anti- 
sialogogic doses ) was required. This relationship was 
strictly quantitative and larger doses of Mecholy] 
produced hypotension. The order of spasmolytic 
activity of the 5 drugs remained the same in respect 
to this function as well as in respect to their ability 
to eliminate the brief bradycardia and hypotension 
induced by faradization of the peripheral ends of 
the severed vagi, but for this latter function only 
about 5 times the anti-sialogogic doses were needed. 
The respective LD59’s (I.V. rats) for the 5 drugs in 
mg/kg. are: Su-216—65, Su-198—45, Trasentine- 
6H—c.37, Trasentine—c.27, and atropine—c.100- 
125. The problem of attempting to predict the ther- 
apeutic usefulness of antispasmodics will be dis- 
cussed. 

Efficacy and toxicity of simaroubidin in experi- 
mental amoebiasis. AsHron C. CucKLER and Car 
C. Smirx (introduced by Hans Motiror). Merck 
Institute for Therapeutic Research, Rahway, N. J. 
A standardized procedure has been developed for 
the evaluation of potential amoebicides in young 
rats infected with Endamoeba histolytica. One of 
the compounds evaluated in this way, and which is 
more active therapeutically than many of the cur- 
rently used amoebicides, is simaroubidin, a crystal- 
line material isolated from the plant Simarouba 
amara. Single oral doses of 25 mg/kg. do not have 
significant amoebicidal activity, whereas single 
doses of 100 mg/kg. % CDoo. Single doses of 200 and 
400 mg/kg. % CDioo. Six daily doses of 2 mg/kg. and 
10 mg/kg. are ineffective, but doses of 50 mg/kg. 
have significant (>CDs5o), although not complete, 
effectiveness. A drug diet of 0.01% given ad libitum 
for 6 days has only slight amoebicidal activity ; drug 
diets of 0.04% and 0.16% % CDoo. The acute and 
chronic toxicities of simaroubidin have been deter- 
mined for several species. The LDs5o for rats and 
mice of single oral doses was 800 + 100 mg/kg. Ina 
dog single oral doses of 100 mg/kg. produced loss of 
appetite, but an oral dose of 400 mg/kg. was lethal 
in 2-3 days. Repeated daily oral doses of 500 mg/kg. 
were lethal for 9/10 rats within 10 days, and 250 mg/ 
kg. killed 3/12 rats within 21 days. Doses of 50 mg/ 
kg. for 21 days produced no mortality and only 
slight effect on growth of young rats. When the drug 
was placed in the diet at 0.16% and fed to rats for 
21 days the growth was significantly depressed and 
1/12 rats died, but no gross pathologic changes were 
observed at autopsy. 

Comparative muscle-relaxing activity of seven 
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glycerol ethers on isolated nerve-muscle prepara. 
tions. Haroutp Davis (by invitation), CHARLEs H. 
Hine and Frank J. Murpny (by invitation). Divi. 
sion of Pharmacology and Experimental Therapeu- 
tics and Dept. of Anesthesiology, Univ. of Califor. 
nia Medical School, San Francisco, Calif. Two 
methods of producing muscular contractions have 
been adapted for in vitro comparison of muscle-re- 
laxing agents. Contractions of frog recti abdomini, 
suspended in frog Ringer solution (Torda and 
Wolff, 1944), were recorded. The muscle was stin- 
ulated either by physostigmine (2 X 10-5) plus 
acetylcholine (10-7) or by tetanic current (100-200 
V.). In each case the endpoint was arbitrarily 
designated as 50% reduction of normal contraction 
following addition of the compound. The duration 
of exposure to the solution was 30 minutes or less. 
This technic yielded consistent results. Seven § 
modifications of glycerol ethers, procaine, and Into- 
costrin were tested. The greatest dilution of each 
compound which produced an endpoint are listed in 
the accompanying table. Since the results obtained 
in vitro paralleled those secured in mouse assay pro- 
cedures, the in vitro technics may serve as a guide 
to possible muscle-relaxing activity in vivo. 





AcCh-Eserinized | Electrical Nerve- 
Muscle Stimu- °| muscle Stimu- 
lation lation 
Compound y —| aes 
Dilution | Molar- | Dilution | Molar- 
V/V or |ity mM) V/V or |ity mM 

V/V Aiter | W/V | /liter 





Intocostrin (20 u/ml.).... 
Procaine HCl............ 
Monocyclohexyl.......... 
a,y-isopropy] ethyl..... 


| 103 | — 
5X 10 | 1.8 

5 X 10-4! 3.0 
before endpoint was 
5) 5 xX 107% | 0.33 
5X 10+} 2.75 
5X 10-4 | 2.3 


15x 10-4) 2.75 





a,y-isopropy] tolyl . 06 
henyl monoacetate | | 5.5 
Pheny] diacetate.........| 3 
Dibutyl monoacetate... .| 4 
5 


o-Toxyl(Myanesin) 








Antiepileptic action of Marihuana-active sub- 
stances. JEAN P. Davis and H. H. Ramsey (intro- 
duced by Louis S. Goopman). Dept. of Pharma- 
cology, Univ. of Utah College of Medicine, Salt Lake 
City, Utah, and Utah State Training School, 
American Fork, Utah. The demonstration of anti- 
convulsant activity of the tetrahydrocannabinol 
(THC) congeners by laboratory tests (Loewe and 
Goodman, Federation Proc. 6 : 352, 1947) prompted 
clinical trial in 5 institutionalized epileptic chil- 
dren. All of them had severe symptomatic grand 
mal epilepsy with mental retardation; three had 
cerebral palsy in addition. Electroencephalographi¢ 
tracings were grossly abnormal in the entire group; 
three had focal seizure activity. Their attacks had 
been inadequately controlled on 0.13 gm. of pheno- 
barbital daily, combined with 0.8 gm. of Dilantin 
per day in 2 of the patients, and in a 3rd, with 0.2 
gm. of Mesantoin daily. 

Two isomeric 3 (1,2-dimethy] heptyl) homologs 
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of THC were tested, Numbers 122 and 125A, with 
ataxia potencies 50 and 8 times, respectively, that 
of natural marihuana principles. Number 122 was 
given to 2 patients for 3 weeks and to 3 patients for 
7 weeks. Three responded at least as well as to pre- 
vious therapy; the 4th became almost completely, 
and the 5th, entirely seizure free. The optimum 
dosage was 1.2 to 1.8 mg. daily. One patient, trans- 
ferred to 125A after 3 weeks, had prompt exacerba- 
tion of seizures during the ensuing 4 weeks, despite 
dosages up to 4 mg. daily. The 2nd patient trans- 
ferred 125A was adequately controlled on this dos- 
age, except for a brief period of paranoid behavior 
33 weeks later ; similar episodes had occurred prior 
to cannabinol therapy. Other psychic disturbances 
or toxic reactions were not manifested during the 
periods of treatment. Blood counts were normal. 
The cannabinols herein reported deserve further 
trial in non-institutionalized epileptics. 
Anti-anemic agents and cholinesterase activity. 


_Joun Emerson Davis. Pharmacological Labora- 


tory, Univ. of Arkansas, Little Rock, Ark. Consid- 
erable evidence is accumulating which indicates 
that an increase of cholinesterase activity may play 
an important part in the therapeutic remission of 
pernicious anemia induced by the administration of 
liver extract or folic acid. As a further contribution 
io this evidence, the author has tested the effects 
of liver extract and folic acid upon the cholinester- 
ase activity of powdered liver (Viobin 40° liver). 
One mg. of pteroylglutamice acid or 0.1 unit of crude 
liver injection was added to a suspension of 10 mg. 
of powdered liver in 2 cc. of tap water. The mixture 
was incubated at 37° C. for 3 hr. with occasional 
agitation or shaking, and then its cholinesterase 
activity was measured by an electrometric titration 
method, previously described (Proc. Soc. Exper. 
Biol. & Med. 63: 287, 1946). When acetylcholine 
bromide was used as substrate, both liver extract 
and folic acid caused an average 7-fold increase in 
the initial hydrolysis rate produced by the pow- 
dered liver. When Mecholyl chloride was used as 
the substrate, folic acid increased the enzyme ac- 
tivity of the powdered liver by only about 4-fold 
while the liver extract increased the activity by 20- 
fold. Under the conditions of our experiment, it 
seems that liver extract causes an activation, or 
perhaps formation, of an enzyme which has some 
of the properties of a specific cholinesterase, while 
folie acid increases an enzyme activity which re- 
sembles that of a non-specific cholinesterase. 

A fatal case of Bartonella Canis treated with 
Penicillin. Joun Emerson Davis. Pharmacological 
Laboratory, Univ. of Arkansas, Little Rock, Ark. 
Sinee reports of Bartonella Canis infection in splen- 
eetomized dogs are quite rare, it seems pertinent 
to report a severe spontaneous case which showed 
Many of the signs and symptoms of human Oroya 
Fever. About 90 days after splenectomy had been 
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performed, one of our dogs appeared to be quite 
emaciated and was found to have a severe anemia. 
He had a low grade fever (102.3°), leukocytosis 
(23000), weakness and pain, a red cell count of 
770,000, 2.56 gm. % of hemoglobin, a hematocrit 
of 10.5%, an icteric index of 112, and reticulocyto- 
sis (up to 40%). About 75% of the erythrocytes 
were parasitized by organisms which appeared to 
be identical with Bartonella Canis. Five cc. of blood 
from this animal was transferred into a second 
splenectomized dog which, 80 days later, was very 
anemic (1.9 million RBC) and had parasitzed cells, 
but slowly and spontaneously recovered. Penicillin 
was given to the original bartonella dog over a 3- 
day period (10,000 vu. every 6 hr:, I.M.). On the 3rd 
day of treatment, the blood was cleared of para- 
sites, the icteric index was greatly reduced, and 
temperature and leukocyte count were normal. By 
the 4th day, the erythrocyte count had more than 
doubled, but on the 7th day parasites began to re- 
appear in the blood, and the anemia subsequently 
became more severe. The dog died in coma, 26 days 
after his condition had been discovered. 

Thiopental hypnosis in rabbits on experimental 
diets. B. DeBoer. Dept. of Pharmacology, St. 
Louis Univ., School of Medicine, St. Louis, Mo. The 
addition of NaHCO; tothe diet of rabbits fed whole 
oats ad libitum was accompanied by a shortening of 
the sleeping time following 2 intravenous injections 
of 25 mg/kg. thiopental an hr. apart. Previous in- 
formation (Proc. Soc. Exper. Biol. & Med. 68, 1948) 
indicated that the sleeping time of rabbits on a diet 
of oats for one month was 60% longer than that of 
rabbits on a diet of Purina rabbit chow. Maintain- 
ing these animals upon the experimental diet as 
long as 20 weeks did not significantly change the 
effects of thiopental beyond that occurring in 4 to 
8 weeks. The addition of NaHCO; to the whole 
grain diet (1% in the daily water supply, which was 
sufficient to render the urine alkaline) reduced the 
sleeping time after one weck to within 25% of the 
previous control time. Intravenous injection of 300 
mg/kg. NaHCO; (3 cc. of a 10% solution/kg. of ani- 
mal, resulting in approximately 1 gm/animal) pre- 
ceding the administration of thiopental was with- 
out effect the duration of sleep. The effect of diet 
upon pentobarbital sleeping time was found to be 
similar. Animals fed rabbit chow averaged 36 and 
66 minutes sleeping time after the first and second 
injections of 25 mg/kg. pentobarbital one hr. apart. 
Animals fed whole oats for one month showed only 
partial recovery during the first hour after the in- 
jection and slept an average of 185 minutes after 
the second injection given at the end of the first 
hr. 

Pentobarbital hypnosis in guinea pigs on ascor- 
bic acid-deficient diet. B. DeBoer and K. O. Dr 
Boer (by invitation). Dept. of Pharmacology, St. 
Louis Univ. School of Medicine, St. Lowis, Mo. For 
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58 male and 21 female guinea pigs on a normal diet 
the sleeping time was 210 minutes when given 25 
mg/kg. pentobarbital via the peritoneal cavity. The 
average weight of these animals was 480 grams. 
After 14 days upon a vitamin C deficient diet the 
duration of pentobarbital hypnosis was 50% longer 
than that of controls and after 21 days on the diet 
65% longer. The weight of these animals decreased 
19% after 14 days and 22% after 21 days on the defi- 
cient diet. Returning the animals to a normal diet 
for 21 days restored the weight to nearly normal and 
the duration of sleep to within 10% of the previous 
normal. Ascorbic acid 20 mg/kg. given intra- 
muscularly immediately preceding the pentobar- 
bital injection had no apparent effect on the dura- 
tion of sleep of animals on the deficient diet. 
Ascorbic acid given 20 or 100 mg/kg. 1 hour prior to 
the injection of the barbiturate in animals 14 days 
upon the deficient diet had but little effect but in 
those 21 days upon the diet the sleeping time was 
58% above the normal after 20 mg/kg.ascorbic acid 
and 42% above normalafter 100 mg/kg. ascorbicacid 
instead of the 65% increase previously noted. In9 
animals on the deficient diet for 14 days a single in- 
jection of 100 mg/kg. of ascorbic acid was accom- 
panied by a decrease in the duration of sleep (when 
tested 7 days later) to about 10% above the preex- 
perimental control sleeping time. 

Certain physico-chemical and toxic properties 
of phenol-camphor preparations. Wm. B. Detcu- 
MANN and T. MILLER (by invitation). Division of 
Pharmacology, Dept. of Physiology and Pharma- 
cology, Albany Medical College, Albany, N. Y. 
The solubility at 23°C. of phenol in mineral oil was 
found to be 0.1%, in'aromatic mineral oil (mineral 
oil containing traces of eucalyptus and safrol) 
0.33%. A 10° increase of temperature raised the 
solubility about 6 times, to 0.65 and to 1.87%, re- 
spectively. Addition of 40 ml. of water to 25 ml. of a 
saturated solution of phenol in mineral oil (in a 
100 ml. separatory funnel having a diameter of 3.88 
em.), or to phenol in aromatic mineral oil brought 
about a redistribution of phenol. At equilibrium, 
the water phases contained 60 and 50% of phenol 
respectively. Similar equilibration of a solution of 
4.75% phenol and 10.86% camphor in aromatic 
mineral oil against water led to a phenol concentra- 
tion in the aqueous phase of 1.026%. Doubling the 
phenol in the camphor-mineral oil mixture also 
doubled its concentration in the aqueous phase. 
The lethal dosages (LD;50) of phenol solutions ad- 
ministered as single doses by stomach tube to al- 
bino rats were as follows in terms of phenol content : 
0.5 gm/kg. when given as a preparation of 3.56% 
phenol in aromatic mineral oil (heated to 34°C), 
0.72 gm/kg. as a solution of 4.75% phenol in water, 
and 1.06 gm/kg. as a 4.75% solution of phenol and 
10.86% camphor in aromatic mineral oil. Immersion 
of the tails of albino rats in solutions containing 
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various quantities of phenol continuously up to 8 
hours, established the following concentrations 
that killed approximately 50% of one strain of al- 
bino rats : 2.0% phenol in aromatic mineral oil, 4.4% 
phenol in water, and 7.9% phenol plus 10.86% cam. 
phor in aromatic mineral oil. With another strain 
of albino rats the corresponding LD5» values were 
2.7% phenol in aromatic mineral oil, 6.6% phenol 
in water, and 11.5% phenol plus 10.86% camphor in 
aromatic mineral oil. 

Effects of epinephrine, ephedrine and 1-(m-hy- 
droxyphenyl)-N?-methyethylene diamine (NU: 
1683) on the coronary blood oflw. Apam B. Deni- 
son, JR. (by invitation), Ben J. LAWRENCE, Jr. 
(by invitation) and Harotp D. Green. Dept. of 
Physiology and Pharmacology, Bowman Gray 
School of Medicine of Wake Forest College, Winston- 
Salem, N.C. Wayne et al. have reported at this 
meeting that 1 ugm of epinephrine, 1 mg. of ephe- 
drine and 1 mg. of NU-1683 produce approximately 
at 25-50% reduction in flow in the hind leg when 
injected into the femoral artery. This paper pre- 
sents the effects of intracoronary artery injections 
of similar amounts of these drugs upon the coronary 
blood flow. In dogs anesthetized with pentobar- 
bital, the heart was exposed by removal of the an- 
terior halves of the left 4th and 5th ribs. Heparin 
plus, in some experiments, chlorazol fast pink, 
served as anticoagulant. Flow of blood from a caro- 
tid into the anterior ramus descendens was meas- 
ured with a Gregg-Green orifice meter and differen- 
tial manometer. Epinephrine in the above dosage 
caused a 50% increase in flow at the end of diastole. 
The above doses of NU-1683 and ephedrine had no 
effect. With rise in arterial pressure, which fre- 
quently occurred as the drugs reached the systemic 
circulation, flow increased with all three drugs. 

Biosynthesis of radioactive bufagin containing 
C". Joun Dou.t (by invitation), KenNetH P. Dv- 
Bors, and E. M. K. Geruine. Dept. of Pharma- 
cology, Univ. of Chicago, Chicago, Ill. An investi- 
gation of the optimum conditions for the biosynthe- 
sis of radioactive bufagin with C™ was undertaken 
to obtain labeled bufagin for studying the distribu- 
tion and fate of this cardiac glycoside in mammals. 
Since C" as carbonate was rapidly excreted in the 
expired air it was more desirable to feed an organic 
form of carbon; algae (supplied by Dr. W. F. 
Libby) grown in the presence of C“ and containing 
406 uc C“/gm. were, therefore, employed. Tropical 
toads (Bufo agua) were used for the biosynthesis. 
They were kept in an enclosed system through 
which CO>-free air was passed allowing the expired 
CO, to be collected in alkali and measured. Two 
weeks after feeding C™ the secretion was collected 
from the parotid glands and the animals were sact!- 
ficed for quantitative measurement of the C™ 1 
the tissues. One toad receiving 50 uc C™ as radio- 
active algae contained 8.9% of the administered 
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dose in the tissues, 11.8% was exhaled as CO, and 
79.3% was excreted in the urine and feces. Two 
weeks after 100 uc of C'* 29.4% of the original dose 
was present in the tissues, 17.9% was exhaled as 
CO, and 52.7% was excreted in the urine and feces, 
mainly in the feces. Of the C™ in the tissues the 
liver contained 16.9%, skeletal muscle and bones 
60.0%, small intestine 10.4% and the remainder 
was rather evenly distributed throughout the other 
tissues. Radioactive bufagin and epinephrine were 
obtained from the parotid secretion. 

Comparative percutaneous toxicity of 3-mer- 
capto-1,2-propanediol (thioglycerol) and ammon- 
ium thioglycolate. JouNn H. Draizre, Extstr AtL- 
VAREZ (by invitation) and Marie Wooparp (by 
invitation). Division of Pharmacology, Food and 
Drug Administration, Federal Security Agency, 
Washington, D.C. Ammonium thioglycolate is used 
extensively in the ‘cold-hair wave process.’ To a 
lesser extent thioglycerol is similarly employed. 
The thioglycolate ‘hair waving’ procedure is some- 
times varied by the application of heat. Ninety-day 
percutaneous toxicity experiments on the rabbit 
were undertaken with 7% ammonium thioglycolate 
(with solution at room temperature and also heated 
to 47°C), and with a 6% thioglycerol waving solu- 
tion at room temperature. All waving solutions 
were adjusted to a pH 9.2 + 0.1. Blood examina- 
tions, urinary sulfur excretion, and systemic effects 
insubjects were recorded. Histological examination 
of tissues were made. Sensitization studies were 
conducted on the guinea pig. When 4.0 ml/kg/day 
(a total of 65 doses) of the waving solutions were 
inuncted mortalities of 74, 61 and 0% were obtained 
with ammonium thioglycolate (47°C), ammonium 
thioglycolate (room temperature) and the thiogly- 
cerol respectively. The percentage increase of urin- 
ary sulfur reached peak figures of 147, 105 and 83 for 
ammounium thioglycolate (47°C), ammonium thio- 
glycolate (room temperature) and _ thioglycerol 
respectively. Symptoms of poisoning in animals 
had a rapid onset with all agents and upon discon- 
tinuance of treatment recovery was prompt. Exten- 
tensive skin damage was always associated with 
serious poisoning. While thioglycerol showed less 
gross evidence of toxicity it produced a high inci- 
dence of sensitization and evidence of pathologic 
changes in the thyroid gland. 

Experimental skin sensitization to sulfonamides 
and penicillin. Ropert H. Dretspacu. Dept. 
of Pharmacology and Therapeutics, Stanford 
Univ. School of Medicine, San Francisco, Calif. 
Since both sulfonamides and penicillin have 
been suspected clinically of increasing skin 
Sensitization to each other attempts were made 
to test this experimentally. Sensitization of the 
Arthus type was attempted in 12 rabbits by giving 
6 weekly subcutaneous injections of 1 cc. 0.8% 
(Saturated) sulfanilamide, or 0.06% (saturated) 
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sulfathiazole, in 0.9% saline solution in separate 
groups of 6 rabbits each, controlled by similar in- 
jections of 0.9% saline. No noticeable swellings or 
reactions occurred. In order to test possible in- 
creased susceptibility to penicillin sensitization in 
the sulfonamide injected areas of these rabbits, a 
total of 4 injections of 10,000 units each of crystal- 
line penicillin G in 1 cc. of saline solution were 
made at weekly intervals. Three of 11 rabbits 
showed a positive Arthus phenomenon, chiefly 
minor swellings at the injection sites. In our ex- 
perience, as many as 10 of 12 normal rabbits may 
show sensitivity reactions to crystalline penicillin 
G alone. Following the penicillin injections, the 
same 12 rabbits were given 2 injections at weekly 
intervals of sulfanilamide or sulfathiazole into the 
penicillin-sulfonamide areas, in the same manner 
as before, but no reactions occurred. In another at- 
tempt to produce sensitization, cutaneous applica- 
tions were made of 1% solutions of sulfanilamide or 
fathiazole in carbitol (known for epidermal pene- 
tration) at weekly intervals on separate groups of 6 
rabbits each. No sensitization occurred after 8 ap- 
plications, although the sulfonamides were ab- 
sorbed (present in urine). According to these 
methods, therefore, sulfonamide treated skin is not 
demonstrably sensitized nor does such treatment 
increase penicillin sensitization. 

Inhibitory action of bufagin on carbohydrate 
oxidation. KENNETH P. DuBots, Jonn Dou. (by 
invitation), and E. M. K. Greriine. Dept. of Phar- 
macology, Univ. of Chicago, Chicago, Jil. In con- 
nection with studies on the mechanism of action of 
cardiac glycosides the effect of bufagin on enzyma- 
tic reactions was investigated. Bufagin was iso- 
lated from the parotid secretion of the tropical 
toad, Bufo agua, by the method of Jensen and Chen 
(J. Biol. Chem. 87 : 755, 1930). Since this glycoside 
has a very low solubility in aqueous media prelim- 
inary experiments were carried out by addition of 
the crystalline compound to achieve saturation of 
the test system. For further experiments 50% 
ethanol solutions of bufagin were prepared and fur- 
ther diluted with water for use; appropriate 
ethanol controls were included. Addition of crys- 
talline bufagin to isotonic brain homogenates re- 
sulted in marked inhibition of the oxidation of glu- 
cose. The amount of inhibition was consistently 
greater than 65% for rat, guinea pig and mouse 
brain homogenates. Further tests showed that a 
final concentration of 2 X 10-4 m bufagin resulted in 
50% inhibition of the respiration of isotonic brain 
homogenates. The respiration of brain slices was in- 
hibited to about the same extent as homogenates by 
similar concentrations of the glycoside. The rate of 
oxidation of glucose by heart slices from guinea 
pigs, rats and mice was decreased about 75% by 
saturating the test system with bufagin. The oxida- 
tion of glucose by liver and kidney slices was only 
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inhibited to the extent of about 15% by saturation 
of the media with the drug. Bufagin had no effect on 
anaerobic glycolysis nor on the cytochrome oxidase 
and succinic dehydrogenase systems. 

Bromate distribution in blood. A. L. Dunn (by 
invitation) and A. R. McIntyre. Dept. of 
Physiology and Pharmacology, Univ. of Nebraska, 
College of Medicine, Omaha, Nebr. The distribution 
and fate of ingested bromates has not been studied 
quantitatively previously. In these studies the dis- 
tribution of bromate in the red cells and serum was 
determined following the administration of ap- 
proximately 3 of the delayed M.L.D. per os in the 
dog. After 75 mg. of KBrO;/kg. gram by stomach 
tube in 100 ec. of water followed by another 100 cc. 
of water, blood was collected from a jugular vein at 
intervals of 4 hour, 1 hour, 2 hours, 4 hours and 24 
hours. No anesthetic and no anticoagulant were 
used. The blood was defibrinated, centrifuged, the 
serum drawn off, the red cells washed in isotonic 
saline and hemolyzed, and protein-free filtrates 
were then prepared. Bromate was determined by 
the decolorization of Evans blue. The decoloriza- 
tion of this dye has a marked specificity for brom- 
ate over the other halates, and was previously 
described by us (J. Lab. & Clin. Med., in press). 
This method was modified in such a manner 
that the bromate was determined spectrophoto- 
metrically. The findings indicate that bromate in 
the above dosage is absorbed rapidly from the gas- 
trointestinal tract and the peak concentration is 
found in the blood filtrate within one hour follow- 
ing ingestion. The concentration remains at a high 
level for 3 hours and falls to a negligible amount at 
24 hours. No bromate was found in the saline- 
washed cells. 

Renal clearance of streptomycin. A. O. Epison 
(by invitation), V. C. JELINEK (by invitation) and 
G. E. Boxer. Merck Institute for Therapeutic Re- 
search and The Research Laboratories of Merck & 
Co., Inc., Rahway, N. J. The renal clearance of 
streptomycin in dogs was obtained by fluorometric 
determination of the drug in the plasma and urine. 
The clearance was measured in 5 experiments over 
6 equal one-half-hour periods after a single intra- 
muscular injection of the drug. The normal glo- 
merular filtration was determined simultaneously 
by measuring the renal clearance of thiosulfate ions 
since the streptomycin interferes with the determ- 
ination of inulin, mannitol and creatinine. The 
clearance of streptomycin was on the average 70% 
below the simultaneously determined glomerular 
filtration rate. Wide variations in urine flow and the 
concentration of the drug in the plasma did not in- 
fluence the clearance, apparently excluding tubu- 
lar reabsorption. The clearance measured from the 
rate of disappearance from the plasma and from the 
calculated volume of distribution of streptomycin 
was found to agree with the clearance obtained in 
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the conventional manner from the concentration 
in plasma and urine and the rate of urine flow. The 
implications of this finding with respect to the vol- 
ume of distribution and the manner of exerction 
are discussed. The clearance calculated from the 
plasma concentration of the drug was found to be 
identical for man and dog per unit of surface area. 

Biliary excretion and intestinal reabsorption of 
C-labeled methadone hydrobromide. L. L. 
EISENBRANDT, I. A. ABpou and T. K. ADLER (in- 
troduced by H. W. Exxiorr). Division of Pharma- 
cology and Experimental Therapeutics, Univ. of 
California Medical School, San Francisco, Calif. 
Using the standard technics of tracer investiga- 
tions, C" incorporated into methadone was admin- 
istered subcutaneously into rats for the purpose of 
determining methadone excretion via the digestive 
tract. Elliott, et al. (J. Pharmacol. & Exper. 
Therap. In press) in their distribution studies 
showed relatively large amounts of radioactive 
methadone in the liver, intestine and in feces. In 
the present study the bile duct was cannulated and 
bile collected for the duration of analgetic effects 
which usually lasted about 2 hours following 1.5 mg. 
of methadone. After injection into the left hind 
leg, the bile became radioactive in approximately 
10 minutes. The peak of radioactivity was reached 
in 60-90 minutes and decreased as analgetic effects 
diminished. Although much of the radioactive 
methadone was excreted in the feces, reabsorption 
in the small intestine appeared likely. Radioactive 
bile collected from one animal (donor), and 1 ml. 
was then injected into the duodenum of a second 
rat which was also cannulated for bile collection. 
Samples of bile from the recipient became radio- 
active in about 10 minutes, and this animal showed 
definite signs of analgesia. Apparently, radioactive 
methadone was excreted through the intestinal 
route and, in addition, portions were reabsorbed 
and distributed throughout the body in sufficient 
amounts to produce analgesia. 

Respiration of human brain slices and the 
effects of morphine and methadone on oxygen up- 
take. H. W. Ex.iorr (by invitation), V.C. SuTHER- 
LAND and E. B. Botprey. Divisions of Pharma- 
cology and Experimental Therapeutics and of 
Neurological Surgery, Univ. of California Medical 
School, San Francisco, Calif. Samples of cerebral 
cortex were obtained from patients under- 
going surgical removal of various types of brain 
tumors. The tissue was immediately iced, trans- 
ferred to a cold box and prepared for respiration 
studies. Pieces of cortex were isolated with scis- 
sors, sliced freehand with a razor and template, 
weighed and placed in Warburg flasks. The dat 
obtained from 7 human brains studied to date fol- 
low: The QO: of human cerebral cortex slices ™ 
glucose-Ringer-PO,, 30 minutes after equilibratio? 
at 37°C., was approximately 1.0 on a wet weight 
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basis. One hundred fifty minutes later the values 
for oxygen uptake had fallen 20-30%. For purposes 
of comparison 30-minute QO»’s for dog and rat cor- 
tex were 1.7 and 2.3, respectively. These species 
differences are to be expected because of the in- 
verse relationships between metabolic rate and 
body size. Human cortex slices exhibited a striking 
difference in behavior from rat cortex slices when 
(0, uptake was determined in Ringer-PO, contain- 
ing no glucose. Rat cortex QO,»’s fall very rapidly 
in the absence of substrate but human cortex res- 
piration is not affected. QO.’s were just as high and 
as well maintained over a 3-hour period in unforti- 
fied Ringer-PQ, as when glucose was added. The 
nature of the substrate apparently stored in human 
cortical tissue is as yet undetermined. To some 
vessels morphine and methadone were added after 
a90-minute control period. The drug levels studied 
were 1) 0.002M morphine HCl, 2) 0.0005M metha- 
done HCl and 3) 0.002M methadone HCl. The O2 
uptake of both rat and human cerebral cortex 
slices in glucose-Ringer-PO, was not affected by 
1), stimulated by 2) and strongly inhibited by 3). 
The respiration of human brain slices in Ringer- 
PO, without added glucose was not affected by /) 
and inhibited by 2). A comparison of the findings 
on rat and human brain indicates that the effects 
of 0.0005M methadone are on glucose utilization 
and may be a manifestation of enzyme inhibition 
rather than stimulation. 

Metabolism of isopropyl alcohol by the perfused 
liver. FRED W. Exis, Department of Pharmacology, 
Univ. of North Carolina, Chapel Hill, N.C. Rab- 
bits, fasted for 48 hours, were anesthetized with 
40 mg/kg. of pentobarbital sodium, intravenously, 
and prepared for liver perfusion by a modification 
of the technic of Lundsgaard, Nielsen and Orskov 
(Skandinav. Arch. f. Physiol. 73 : 296, 1936). Fresh 
defibrinated, oxygenated rabbit blood diluted to 
i0 per cent with 0.9 per cent saline was perfused 
through the in situ liver, maintained at body tem- 
perature, at the rate of 72 cc/min. for a duration of 
2hours. At certain time intervals, the concentra- 
tions of sugar, acetone and lactic acid (and alcohol, 
when present) in the perfusion fluid were deter- 
mined and liver samples were obtained for glycogen 
analyses. When isopropyl] alcohol was added to the 
Perfusion fluid, there occurred a distinct increase 
inacetone (a known oxidation product of isopropyl 
alcohol), as well as a less marked rise in sugar con- 
tentration. There was a corresponding decrease in 
the concentration of isopropyl alcohol. Changes in 
etic acid and glycogen values did not seem to be 
Significantly different from the control data. Upon 
the substitution of ethyl alcohol in the perfusion 
fluid there was no increase in acetone or sugar, and 
the rate of disappearance of the alcohol appeared 
‘0 be somewhat slower than in the case of isopropyl 
ileohol. Lactic acid concentration remained prac- 
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tically constant as compared with the progressive 
decrease in the control and isopropy] alcohol exper- 
iments. There was no significant change in liver 
glycogen. 

Photoelectric estimation of 1-carnosine and 1- 
histidine. G. A. Emerson and Pau L. Ewine. 
Dept. of Pharmacology, Univ. of Texas Medical 
Branch, Galveston, Texas. The reaction of Pauly 
(Zischr. f physiol. Chem. 42: 508-18, 1904) may be 
adapted to photoelectric colorimetry of carnosine 
and histidine with certain modifications of the 
visual method of Koessler and Hanke (J. Biol. 
Chem. 39 : 497-519, 1919) proposed by Kuen, Eggle- 
ton and others. A Coleman model 11 spectrophoto- 
meter was used, at \ 470 mu. Molar color values of 
carnosine and carbobenzoxycarnosine are higher 
than that of histidine if estimated immediately 
after diazotization, but approach that of histidine 
in 30 and 60 minutes, respectively, after which 
fading is negligible at a room temperature of 32° C., 
although the apparent spectral transmittance 
curves still differ somewhat for the secondary 
minima. Excellent agreement with the Lambert- 
Beer law obtains with 20-100 a of carnosine or 
histidine, and the method is suitable for estima- 
tions with neutralized Cl;CCOOH extracts of 
tissues. 

A comparative study of anticonvulsant activities 
of antiepileptic drugs by electro-shock methods 
in cats, rats and mice. CHarLes R. Ensor (by 
invitation) and GRAHAM CHEN. Research Labora- 
tories, Parke, Davis and Company, Detroit, Mich. 
The anticonvulsant activities of nine antiepileptic 
drugs were determined with 2 electro-shock pro- 
cedures, 1) by the increase of electro-convulsive 
threshold in the cat (Putnam and Merritt) and 
2) by the abolition of extensor tonic seizures in 
rats and mice (Toman, Swinyard and Goodman). 
The values obtained with the 2 methods agree well. 
in the cat and the mouse in the following order of 
potency: Dilantin, Mesantoin, Nirvanol, pheno- 
barbital, Mebaral, Phenurone, Carbromal, Epidon 
and Tridione. In the rat, on the other hand, the 
protective doses of Mesantoin and phenobarbital 
were found to be smaller than those of others. The 
laboratory data are compared with the clinical 
results for these drugs in the treatment of grand 
mal epilepsy. They appear to show a fair agreement. 

Pharmacological studies of phenacetylurea 
(Phenurone), an anticonvulsant drug. Guy M. 
Everett (introduced by R. K. Ricnarps). Dept. of 
Pharmacology, Abbott Research Laboratories, North 
Chicago, Ill. Phenacetylurea (Phenurone) has out- 
standing anticonvulsant properties against Metra- 
zol and supramaximal shock seizures in mice, rab- 
bits and cats with non-sedative doses (300 mg/kg.). 
The drug also raised convulsive threshold to min- 
imal electroshock seizures in rabbits. The toxicity 
is low, the LDso by IP or oral administration being 2 
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to 3 gm/kg. Slight ataxia appears at 400 mg/kg. The 
EEG in unanesthetized cats and rabbits remained 
unchanged with doses up to 1 gm/kg. Higher doses 
produce high voltage slow wave activity. The dura- 
tion of anticonvulsant action in mice is 3 to 5 hours. 
The duration remained unchanged in double 
nephrectomized mice, but was significantly pro- 
longed (20 hours) by CCl, liver damage and 
hepatectomy. In man Phenurone causes signs of 
stimulation more often than sedation. The drug has 
been found effective in some resistant grand and 
petit mal cases and is particularly useful in psycho- 
motor epilepsy. 

Comparative effects of adenosine, isoguanosine 
and related compounds on smooth muscle. Pau 
L. Ewine, Fritz ScHLENK and G. A. EMERSON. 
Dept. of Pharmacology, Univ. of Texas Medical 
Branch, Galveston, Texas, and Dept. of Bacteri- 
ology, Iowa State College, Ames, Iowa. Isoguanosine 
(2-oxyadenosine) was found to be about 3 times as 
active as adenosine in depressing the anesthetized 
rabbit’s blood pressure after intravenous injection, 
in inhibiting rhythmic contractions of isolated rab- 
bit or hamster intestine, and in stimulating the 
hamster uterus. On the isolated guinea pig uterus, 
isoguanosine was 60-100 times as effective a stimu- 
lant as adenosine. The related pyrimidines, cyto- 
sine and isocytosine, while much less active than 
adenosine, show the expected biochemorphic rela- 
tionships. Although in vitro studies have demon- 
strated the production of glutamine and inosinic 
acid from ATP, glutamate and ammonia with tissue 
enzymes, we were unable to find any gross evidence 
of the reverse process, i. e., the production of ac- 
tive amounts of adenylic acid from a combination 
tion of inosinic acid and either glutamine or aspara- 
gine as amino donors. 

Action of some enzyme inhibitors on the ac- 
tivity of the isolated intestine. A. Farau, R. 
ANGEL (by invitation) and T. C. West (by invita- 
tion). Dept. of Pharmacology, School of Medicine, 
Univ. of Washington, Seattle, Wash. Isolated in- 
testinal strips of the rabbit were placed in glucose- 
free Tyrode solution. After 30-60 minutes the in- 
testinal strip showed a marked reduction in the 
height of spontaneous contractions and usually a 
loss in tone. In confirmation of results of previous 
workers, the addition of glucose, mannose, acetate, 
pyruvate and a number of fatty acids produced a 
recovery of the spontaneous contractions. The 
enzyme inhibitors malonic acid, p-chloromercury 
benzoate, sodium fluoroacetate, dinitrophenol, 
propionic acid, sodium cyanide and sodium azide 
were studied. The effect of some of these inhibitors 
was dependent on the type of substrate employed. 
The results will be presented and discussed in 
the light of our knowledge of the intermediary 
metabolism of carbohydrates and fatty acids. 

Method for determining hydroquinone excretion 
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in the urine. Davip W. Fasserr. Laboratory of 
Industrial Medicine, Eastman Kodak Company, 
Rochester, N. Y. Because of the current interest in 
hydroquinone as an antioxidant for use in foods, 
and in the possible use of sodium gentisate in 
rheumatic fever, a study has been made of the ex. 
cretion of hydroquinone in the urine of man and 
animals. The lack of specificity and sensitivity of 
available methods has been overcome by a modifica- 
tion of the procedure described by Sterner, Oglesby 
and Anderson for quinone vapors. (J. Indust. Hy. 
& Toxicol. 29: 60, 1947.) The intense color formed 
by the simple addition of hydroquinone to an 
alkaline phloroglucinol solution has a characteristic 
absorption spectrum with two maxima at 420 and 
at 515 millimicrons. Catechol gives an equally in- 
tense but entirely different color, and resorcinol 
and phenol give no color under the same circum- 
stances. Conjugated hydroquinone is estimated 
after hydrolysis of the urine with normal sulfuric 
acid. Amount of less than one microgram can be 
detected. Hydroquinone in both free and conju- 
gated form (mostly the latter) is normally present 
in the urine of men, rats, guinea pigs, and cats. 
About 20-50 mg/24 hours is estimated to bea 
normal value for man, although this will vary with 
the type of diet. After ingestion of hydroquinone 
by mouth or by injection, large amounts are ex- 
creted in the conjugated form starting in an hour 
or two, indicating that the body eliminates hydro- 
quinone rapidly. Compounds such as _ nor-dihy- 
droguaiaretic acid also give a characteristic color 
with alkaline phloroglucinol but are less rapidly! 
excreted. 

Coenzyme I—Quinine relationships in bacterial 
growth and metabolism. R. M. FEATHERSTONE and 
J. R. Porter (by invitation). Depts. of Pharma- 
cology and Bacteriology, College of Medicine, 
State Univ. of Iowa, Iowa City, Iowa. It has been 
reported by others that coenzyme I will reverse the 
inhibitory effects which quinine has on the metab- 
olism of Escherichia coli. In the work to be re 
ported, turbidimetric measurements of growth, 
methylene blue reduction studies, experiments 
using standard manometric techniques, and micro- 
biological assays for coenzyme I have been utilized 
in an investigation of quinine-coenzyme I relation 
ships as they pertain to the growth and metabolism 
of several bacterial species. The results indicate 
that the apparent coenzyme reversal of quinine 
inhibition of methylene blue reduction by bacterial 
cells may be due to an oxidation of the coenzyme 
molecule. This oxidation is not inhibited by the 
concentrations of quinine used and it proceeds 12- 
dependently of the retarded glucose oxidation. It 
has also been shown that numerous other growth 
factors fail to reverse the quinine inhibition d 
growth or respiration of the several bacterial 
species studied. 
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Local anesthetic activity of a series of amino- 
alkoxy isoquinolines. Epwin J. FrELLows and 
EpwarD Mackxo (by invitation). Dept. of Pharma- 
cology, Temple Univ. School of Medicine, Phila- 
delphia, Penna. The following compounds were 
tested for local anesthetic activity after topical 
application to rabbits’ eyes: 1-(beta-Dimethyla- 
minoethoxy )-isoquinoline Monohydrochloride (I) ; 
1 - (beta - dimethylaminoethoxy) - 3 - propyliso- 
quinoline Monohydrochloride (II); 1-(beta-Di- 
methylaminoethoxy )-3-butylisoquinoline Monohy- 
drochloride (III); 1-(beta-Diethylaminoethoxy)- 
3-methylisoquinoline Monohydrochloride (IV); 
1-(beta-Di-n-butylaminoethoxy )-isoquinoline Mo- 
nohydrochloride (V) ; 1-(beta-N -piperidylethoxy)- 
3-methylisoquinoline Monohydrochloride (VI); 
1- (beta - N - piperidylethoxy - 3 - ethylisoquino- 
line Monohydrochloride (VII) ; 1-(3-Diethylamino- 
propoxy )-3-ethylisoquinoline Monohydrochloride 
(VIII); 1 - (beta - Benzylaminoethoxy) - 3 - 
ethylisoquinoline Monohydrochloride (IX). All of 
the present derivatives exhibited anesthetic ac- 
tivity. Derivatives nos. II, IV, VI, VII, VIII and 
IX produced anesthesia for periods of 26 to 94 
minutes in 0.01% concentration. However, no. III 
was outstanding in that an average of 75 minutes 
anesthesia was noted after application of 0.001% 
solution. In comparative studies anesthesia was 
noted for a period of 18 minutes after 1.0% cocaine 
and for an average duration of 69 minutes after 
0.01% dibucaine hydrochloride. 

Influences of progesterone and testosterone on 
reactivity of rabbit myometrium to oxytocin and 
vasopressin. Paut P. C: Fine (by invitation) and 
R. A. Woopsury. Division of Pharmacology, Univ. 
of Tennessee, Memphis, Tenn. Investigations were 
conducted on isolated uterine strips from rabbits, 
varying in age from 3 months to 3 years, with or 
without previous pregnancies. Twenty-one rabbits 
were sensitized by injecting 0.01-0.02 mg. of 
stilbestrol daily for a period of 7 days. (Control 
studies showed that such treatment produced full 
sensitization of the myometrium to oxytocin and 
vasopressin.) After sensitization 1 uterine horn was 
femoved to test its reactivity to oxytocin and 
vasopressin. These results were then compared 
with the reactivity of the remaining horn removed 
after 5 days additional treatment with various 
combinations of stilbestrol and either progesterone 
or testosterone. In 8 rabbits, a stilbestrol/pro- 
gesterone ratio of 1:20 to 1:100 decreased the re- 
activity of sensitized myometrium to oxytocin 
and vasopressin to similar degrees varying from 
five-fold to one hundred and fifty-fold. In 13 rab- 
bits, a stilbestrol/testosterone ratio of 1:100 to 
1:400 decreased the reactivity to oxytocin and 
vaspressin from 2-fold to 330-fold. However, testo- 
sterone decreased to a greater extent the reactivity 
fo vasopressin in 9 of the 13 rabbits and to the 
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same extent in 3 of the remaining 4. In stilbestrol- 
sensitized and non-sensitized rabbits, the oxytocic 
activity of vasopressin was roughly 20 times that 
as specified in the current N.N.R. These results 
are comparable with those reported by Bachinski 
and Allmark on normal rabbits (J. Am. Pharmacol. 
Assoc. 34:73, 1947). 

Action of 4-amino, N 10-methyl, pteroylglutamic 
acid in mice, rats, and dogs. F. C. Fercuson, Jr. 
(by invitation), J. B. THrerscu (by invitation), 
and F. S. Putuips. Dept. of Pharmacology, Cornell 
Univ. Medical College, and Division of Experi- 
mental Chemotherapy, Sloan-Kettering Institute for 
Cancer Research, New York City. The intraperi- 
toneal LDso of 4-amino, N 10-methyl, pteroyl- 
glutamic acid in mice was 94 + 8.8 mg/kg in a 
single dose and 1.94 + 0.30 mg/kg/day given for 
5 successive days; and in rats, 12.6 mg/kg acutely 
(with much variation) and 1.11 + 0.34 mg/kg/day 
for 5 successive days. Orally in rats the acute 
LDs5o was 180 + 45 mg/kg. Signs of intoxication in- 
cluded weight loss, anorexia, diarrhea, dehydra- 
tion, and weakness, complicated by secondary in- 
fections, with death after 3 days. Rats sacrificed 
within 72 hours after large acute doses and after 
chronic doses given for 60 days, showed lesions in 
the bone marrow and intestines, the lymphoid 
tissues remaining relatively unaffected. The in- 
testinal mucosa showed hyperemia, edema, des- 
quamation and leucocytic infiltration. The marrow 
became fluid and hypocellular in the myeloid and 
erythroid elements. The blood showed progressive 
normochromic normocytic anemia, reticulocyto- 
penia, and leucopenia. Dogs receiving various doses 
were followed with serial blood counts and sternal 
marrow aspirations. The course of intoxication and 
the lesions seen were similar to those in rats. In 
addition, megaloblasts appeared in the marrow, the 
lymphoid tissues appeared reduced and ulcerative 
colitis was prominent. 

Comparison of the chronic toxicity of alpha, 
beta and gamma isomers of benzene hexachloride. 
O. G. Firzxueu, A. A. NELSon and Oma L. Hot- 
LAND (by invitation). Division of Pharmacology, 
Food and Drug Administration, Federal Security 
Agency, Washington, D. C. Following our observa- 
tion that technical grade benzene hexachloride was 
more toxic than could be accounted for by the 
gamma content, a chronic experiment on the in- 
dividual isomers was started. Albino rats, 21 days 
old, 20 to a group, were fed dosages of 10, 100 and 
800 ppm of the alpha, beta and gamma isomers in a 
stock diet for their lifetime. Additional dosage 
levels of 5, 50 and 1600 ppm gamma and 50 ppm 
alpha were used. Results showed that the beta 
isomer was more than twice as toxic as the gamma 
and that the alpha isomer was of the same order of 
toxicity as the gamma. All rats receiving the 800 
ppm beta isomer died within the first 10 weeks of 
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the experiment, whereas some of those on 1600 ppm 
gamma survived for more than a year. Retardation 
in growth occurred at the 800 ppm dosage level for 
each isomer. Lower dosage levels did not affect 
growth. Rats on the high dosages of the gamma 
isomer had severe convulsions. At 100 ppm alli 
isomers produced slight but distinct histological 
changes in the liver, and, with the alpha and gam- 
ma, in the kidney also. The beta affected the liver 
in a greater degree at a given level. The gamma 
and alpha isomers produced no damage to the liver 
or kidney at the 10 ppm and the beta at this level 
showed a questionable injury to the liver. 

Mercury content of human tissues from routine 
autopsy material. Rosperr B. Forney (introduced 
by H. R. Hutprev) and R. N. Harcer. Dept. of 
Biochemistry and Pharmacology, Indiana Univ. 
School of Medicine, Indianapolis, Ind. Using the 
method of Laug and Nelson (J. Assoc. Off. Agr. 
Chem. 25: 390, 1942) mercury analyses were run on 
kidneys and livers from 117 consecutive autopsies. 
These comprised: group A, 92 persons with no 
known mercury medication; and group B, 25 
persons with a history of the administration of 
mercury diuretics. In group A the frequency dis- 
tribution of mercury concentration expressed as 
mg. % of the fresh organ was, kidneys: 9, none 
(< 0.01 mg. %); 20, 0.01-0.10; 28, 0.11-0.50; 22, 
0.51-1.00; and 11, 1.01-12.7; and liver: 18, none; 
37, 0.01-0.10 ; 26, 0.11-0.50; 5, 0.51-1.00 ; and 3, 1.01- 
1.72. Concentrations of mercury above 0.1 mg. % 
were found in 67.5% of the kidneys and 34.5% of 
the livers. In group B the distribution of mercury 
levels was, kidney : 1, 0.94; 12, 1.1-5.0; 6, 5.1-10.0; 
3, 12.0-15.0; 1, 21.7; and 1, 27.5; and liver: 15, 0.11- 
0.50; 4, 0.51-1.00; and 3, 1.1-2.5. In all of the cases 
in group A and in most of the cases in group B 
there was no microscopic evidence of the patho- 
logical changes associated with acute mercury 
poisoning, although a few of group B showed mild 
changes. In 24 of the cases separate analyses were 
run on the cortex and medulla of the kidney. In 
22 of them the cortex/medulla ratios varied from 
1.1 to 6.8 The highest level of mercury was found 
in the kidney with the liver next, followed by the 
spleen. 

Respiration apparatus for rabbits and its use in 
the study of piperidine analgesics. R. H. K. 
Foster and B. DeBorr. Dept. of Pharmacology, 
St. Louis University School of Medicine, St. Louis, 
Mo. The apparatus, which eliminates the use of 
respiratory valves, consists of a closed two-com- 
partment rabbit holder, a 40 gallon air reservoir 
with a blower for introducing fresh air, 2 damped 
float recorders and an air circulating fan. A perfo- 
rated rubber diaphragm fitting snugly around the 
rabbit’s neck separates the two compartments of 
the rabbit holder. The larger compartment, holding 
the rabbit’s body, is connected to one float re- 
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corder for registering rate and depth of respiration; 
the smaller, holding the rabbit’s head, is connected 
in turn to the soda lime container, the air reservoir, 
the small air circulating fan and thence back to 
the head compartment. An outlet from the air 
reservoir is connected through a fine capillary to 
the second float recorder for recording oxygen 
consumption. The damping effect of the capillary 
prevents oscillations due to breathing and results 
in practically a smooth line. Morphine sulfate and 
dl - a - 1,3 - dimethyl - 4,4 - phenylpropionoxypi- 
peridine hydrochloride (Nu-1196) were injected 
in doses of 2 and 5 mg/kg. Both drugs produced 
about equally a marked decrease in rate and minute 
volume but tidal volume and oxygen consumption 
showed no significant changes from the contr 
period. The onset was slightly faster with Nu-11% 
and recovery definitely faster. Other members 
of the series are under investigation. 

Effects of posterior pituitary hormones on 
carbohydrate metabolism. ALEXANDER Macl. 
Fraser. Dept. of Pharmacology, McGill Univer- 
sity, Montreal, Canada. The hyperglycemic action 
of pituitary extract is well known; it has been at- 
tributed to the oxytocic hormone in the case of 
the dog. Hyperglycemia following administration 
of glucose or adrenaline decreases blood inorganic 
phosphate, due to increased insulin secretion, but 
workers have shown that pituitary extract in- 
creases blood inorganic phosphate, and that pitres- 
sin antagonizes the fall in inorganic phosphate 
caused by insulin. In the present work, the effects 
of highly purified preparations of the oxytocic and 
pressor hormones on the sugar and inorganic phos- 
phate of the blood were studied in dogs. The results 
show a drop in phosphate following oxytocic 
hormone, and a rise following the pressor hormone. 
Blood sugar rose after injection of each hormone. 
The hyperglycemic action of the pressor prepara- 
tion cannot be accounted for, quantitatively of 
qualitatively, by its contamination with oxytoci¢ 
hormone; therefore a hyperglycemic action is 
attributed to the pressor hormone. It appears likely 
that the decrease in plasma phosphate after the 
oxytocic hormone is due to increased insulin secre- 
tion, which is caused, in turn, by the hypergly- 
cemia. Consideration of the doses of the press0 
hormone required to produce the above changes, 
leads to the suggestion that the increases in phos- 
phate and sugar following administration of this 
hormone are due to tissue anoxia, which results 
from the vasoconstriction; anoxia is known 
produce such changes. Hyperglycemic doses af 
the oxytocie hormone are within a more physiol- 
ogical range. 

Rate of disappearance of isomers of benzene 
hexachloride from fat depots in rats. JoHN P. 
FrRaw.ey (by invitation) and O. GarrH Fi 
HUGH. Division of Pharmacology, Food and Dri 
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Administration, Federal Security Agency, Wash- 
ington, D. C. Previous experiments in this labora- 
tory have shown that the chronic storage of the 
beta isomer of benzene hexachloride was consider- 
ably greater than that of the other isomers and 
that the principal storage took place in fat tissue. 
Data are presented here to show the various rates 
of disappearance of the isomers from the fat tissue. 
Rats were fed the isomers of benzene hexachloride 
at 100 ppm and 500 ppm until the maximum storage 
level was reached. Fat tissues from both sexes on 
the isomers were analyzed at the maximum level 
of storage, and repeatedly thereafter until the 
level fell below the sensitivity of the method of 
analysis. The method was based on the conversion 
of the benzene hexachloride to 1,2,4-trichloro- 
benzene and the estimation of this compound by 
means of the ultraviolet spectrophotometer. The 
results obtained from the female rats are sum- 
marized in the following table : 


D isappearance of Isomers of B.H.C. in Female Rats 





Weeks Conc. of Isomers (Mg/g.) 
Control 


Diet 


Concentra- 
tion Origi- 
nal Diet 





alpha beta gamma delta 





1.014 
0.860 
0.837 


No 281 0.376 
survivals 039 . 188 


0.128 
0 























The disappearance of the isomers from fat tissue 
of male rats is accomplished sooner than in female 
rats. 

Effects of indophenols on glycolysis. James A. 
FrREEK (introduced by G. L. Gemmii). Dept. of 
Pharmacology, Univ. of Virginia Medical School, 
Charlottesville, Va. A study was made of the 
effect of some indophenols on glycolysis in frog 
muscle extracts. The rate of glycolysis was deter- 
mined by the liberation of carbon dioxide from a 
bicarbonate buffered solution in a Warburg vessel. 
The following compounds completely inhibited 
glycolysis at .0001 to .0008 M: 2,6-dibromo-3’- 
tarboxyindophenol, 2,6 - dichloro - 3’ - chloroindo- 
phenol, 2,6-dibromoindophenol and 2,6-dichloro- 
3'methylindophenol. The following compounds 
partially inhibited at .0006 to .003 M. :2,6-dichloro- 
indophenol, 2,6 -dibromo -3’ - methoxyindophenol, 
2,6 - dibromo - 2’ - methyl - 5’ - isopropylindophe- 
tol, 3’-methyl-6’-isopropylindophenol, 2’-methyl- 
)'-isopropylindophenol, 3’-methylindophenol, 2’ - 
methylindophenol, 2,6 - dibromo - 3’ - methylnol, 
2’. methylindophenol, 2,6 - dibromo-3’ - methyl - 
Indophenol, indophenol, and 3’-naphtholsufonate. 
2,6-Dichloroindophenol, 2,6-dibromo-3/-carboxy- 
indophenol and 3-chloroindophenol at .00001 M. 
increased the amount of carbon dioxide production. 
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This activiting effect was dependent on the normal 
activity and reducing capacity of the extract. The 
inhibition produced by 2,6-dibromo-3’-carboxy- 
indophenol and 3’-naphtholsulfonate was not 
reversed by glutatione or cysteine. Inhibition by 
2,6-dibromo-3’-carboxyindophenol was _ reversed 
in the presence of added ATP. There was no 
quantitative relationship between inhibition and 
the oxidation—reduction potentials of the indo- 
phenols. 

Responses to epinephrine and norepinephrine 
after dibenamine. WatterR A. FREYBURGER (by 
invitation), Luis R. Capo (by invitation), and 
Gorpon K. Mog. Dept. of Pharmacology, Univ. of 
Michigan, Ann Arbor, Mich. In the intact dog 
dibenamine ‘reverses’ the pressor action of epi- 
nephrine in doses which depress but do not abolish 
or reverse the pressor action of norepinephrine. 
‘Reversal’ of epinephrine is thought to represent 
unmasking of its vasodilator activity. Since a 
a depressor action of epinephrine is rarely apparent 
in the pithed animal, one might expect that the 
pressor effects of the two amines would be de- 
pressed to an equal degree by dibenamine in this 
preparation. This was found to be the case. In a 
series of intact anesthetized dogs dibenamine, in a 
dose which reduced the maximum response to 
epinephrine to a pressure rise of 5 mm. Hg followed 
by a fall, reduced the pressor action of norepineph- 
rine by only 50%. In the pithed cat, pressor re- 
sponses to the two amines were reduced to exactly 
the same degree by dibenamine. If the vasodilator 
action of epinephrine depends upon an intact 
autonomic nerve supply, interruption of such 
pathways by tetraethylammonium (T.E.A.) should 
abolish vasodilator responses. T.E.A. was found 
to abolish the pressure fall normally observed after 


‘small doses of epinephrine. The depressor response 


to epinephrine which occurs following dibenamine, 
however, was only occasionally prevented by 
T.E.A. Although the difference may be only 
quantitative, there is a possibility that the vaso- 
dilator effect of epinephrine following a reversing 
agent differs from the normal vasodilator effect 
demonstrable with small doses. 

Paper chromatography of flavonoid pigments. 
II. Separation and quantitative estimation of 
rutin and quercetin. Tuomas B. GaGE and Simon 
H. WeENpDER (introduced by ArtHur A. HELL- 
BAUM). Chemistry Dept., Univ. of Oklahoma, 
Norman, Okla. The qualitative separation and 
identification of micro quantities of 11 flavonoid 
pigments by paper partition chromatography has 
been previously reported by the authors (Science. 
In press). A micro method of quantitatively esti- 
mating the amounts of certain flavonoid pigments 
initially present in a mixture has now been de- 
veloped. Mixtures of rutin and quercetin have 
been separated and quantitatively determined 
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by the following procedure. Whatman No. 1 filter 
paper strips, 2.5 X 50 cm. were spotted by means 
of a micro pipette with 5-10 u1. of a solution con- 
taining 10-40 yg. of each pigment. The strips were 
chromatographed in a one-dimensional apparatus 
with such solvent combinations as ethyl acetate- 
water or n-butanol-acetic acid-water (40-10-50 
vol.%). Blank strips were treated similarly in 
order to provide solvent blanks for the preparation 
of absorption spectra curves. The strips were air- 
dried, and the pigment zones located by their 
fluorescence in ultraviolet light. The isolated pig- 
ment zones and the corresponding areas of the 
blank strip were cut out and the paper extracted 
in closed containers with solvents such as 5 cc. of 
ethanol containing 0.02 cc. of concentrated HCl. 
The Beckman model DU quartz spectrophotom- 
eter, fitted with micro absorption cells, was used 
for obtaining spectral data. Rutin and quercetin 
were identified by the shape of their characteristic 
ultraviolet absorption spectra curves and the 
amount recovered was calculated from their ex- 
tinction values at 362.5 and 375 mu. respectively. 
Further studies are in progress with combinations 
of 2 and 3 flavonoid pigments often found asso- 
ciated together in natural products. 

Studies on furan compounds: toxicity and 
pharmacological action of furfuryl alcohols. 
Joun E. GasEwskI and WILLIAM R. AusporF (in- 
troduced by C. H. Hine). Naval Medical Research 
Institute, Bethesda, Md. Upon oral administration 
of a 2.0% aqueous solution of furfuryl alcohol, the 
LD-50 for white rats is 275 mgm per kilo. Admin- 
istered intravenously as a 10% aqueous solution to 
rabbits, the LD-50 is 650 mgm per kilo. The marked 
difference between oral and intravenous toxicity 
can probably be explained on the basis of destruc- 
tion of furfuryl alcohol by the gastric juice, since 
this substance is very unstable in an acid medium. 
This difference does not exist with the more stable 
hydrogenated analog, tetrahydro-furfury] alcohol, 
(oral LD-50 for white rats, 4500 mgm per kilo; 
intravenous LD-50 for rabbits, 725 mgm per kilo). 
Either alcohol chronically administered to rats in 
the drinking water over a period of 20 days results 
in marked anorexia and weight loss. Intravenous 
injection of either alcohol into rabbits produces a 
flaccid paralysis, which becomes permanent with 
large doses. Recovery from smaller doses is com- 
plete in a period of about thirty minutes. On 
smooth muscle furfuryl alcohol exerts a slight 
antispasmodic effect. In dogs, upon intravenous 
injection, the depression of respiration is not ac- 
companied by any changes in blood pressure until 
doses near the lethal are given. In all species death 
results from respiratory paralysis. 

Metabolism of radioactive nicotine. A. Ganz 
(introduced by F. E. Keiser). Dept. of Pharma- 
cology, University of Chicago, Chicago, Ill. The 
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biosynthesis of C™ labeled. radioactive nicotine 
has been reported by Geiling, Kelsey, McIntosh 
and Ganz in Science 108: 558, 1948. Using radio. 
active nicotine with a specific activity of 57,000/ 
min/mg., rats and mice were injected intraven- 
ously and the distribution of the drug among the 
various organs and body fluids was studied. Dis. 
tribution and fixation studies on the isolated heart 
of the guinea pig were also carried out with simul- 
taneous analyses being made of the perfusion 
fluid. The relationships between the tissue data, 
the perfusate analyses and the kymograph records 
were investigated. 

Effects of naphthoquinones and related com- 
pounds on glycolysis. CHatmers L. GeEmmiu. 
Dept. of Pharmacology, University of Virginia 
Medical School, Charlottesville, Va. The study of 
the action of some of the naphthoquinones and 
related compounds on muscle glycolysis reported 
last year (Federation Proc. 7: 220, 1948) has been 
extended. A detailed investigation was made of 
the effects of various concentrations of sodium 1,2- 
naphthoquinone-4-sulfonate on glycolysis of gly- 
cogen to lactic acid in muscle extracts of frogs. 
With small amounts (1 X 10~* Molar) of this com- 
pound a slight stimulation of glycolysis was ob- 
served, while larger amounts caused a progressive 
decrease in glycolysis, with practically complete 
inhibition occuring at concentrations of 6 X 10° 
Molar. Several of the compounds having Vitamin K 
activity gave partial inhibition of glycolysis in 
amounts of 0.002 Molar or less. These compounds 
were 2-methyl-1,4-naphthoquinone (Eastman), 
sodium - 2 - methyl] - 1,4 - naphthohydroquinone 
diphosphate (Parke Davis Co.) and 2-methyl+ 
amino-l-naphthol hydrochloride. 2-methy]-3-hy- 
droxy-1,4-naphthoquinone (Phthiocol) gave par- 
tial inhibition of glycolysis in a concentration of 
0.001 Molar. A polarographic examination (carried 
out by Mr. J. G. Hilton) of the sodium 1,2-naph- 
thoquinone-4-sulfonate in the muscle enzyme solu- 
tion revealed that from 80 to 90% of this compound 
is destroyed or bound in its reaction with the 
glycolytic mechanisms. 

Chemotherapeutic efficacy of nitrofurazone 
(furacin) in experimental trypanosomiasis of the 
mouse. N. J. G1arMAN (by invitation), B. 4: 
Rupin and E. L. McCawtey. Laboratories of 
Pharmacology and Bacteriology, Yale Univ. 
School of Medicine, New Haven, Conn. Single oral 
or subcutaneous doses of 500 mg. of nitrofurazone 
per kg. of body weight were capable of curing mite 
which had been given a massive, lethal infection of 
Trypanosoma equiperdum (one million organisms 
injected intra-abdominally). There were no thet 
apeutic failures at this dose level in 120 mice, som¢ 
of which were observed for 180 days after infectio»- 
The average survival time of infected but u 
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treated animals was 84 hours. The chemothera- 
peutic index for nitrofurazone, calculated on the 
basis of LD-5/ED-95 X 100, is 107 when the drug 
isadministered orally, and 117 when it is given sub- 
cutaneously. These indices compare favorably with 
those of such trypanocidal antimonials as fuadin 
and stibenyl, which were calculated in the same 
manner from'the data of Chen et al. (J. Infect. Dis. 
76: 144, 1945.) on intramuscular therapy of try- 
panosomiasis, as 87 and 143 respectively. When the 
infecting inoculum was increased to 10 million 
organisms, the dose of 500 mg/kg. was still capable 
of curing 100% of the experimental animals. When 
treatment was withheld for 60 hours, at which 
time the first inoculated control animal had suc- 
cumbed to the infection, the dose of 500 mg/kg. 
subcutaneously cured 50% of the animals. Nitro- 
furazone has a low order of toxicity. Doses of the 
drug in the magnitude of 30 to 50 mg/kg. given 
intravenously to nembutalized dogs and cats failed 
to produce any profound toxic changes in the blood 
pressure, EKG, EEG, or respiration. The LD-50 
for nitrofurazone administered orally to the mouse 
is 737 mg/kg., leaving a convenient margin of safety 
from the effective dose of 500 mg/kg. 

Pharmacological studies on actidione. ANDRES 
Gorn and Fasran J. Rosinson (by invitation). 
Dept. of Physiology and’ Pharmacology, South- 
western Medical College, Dallas, Texas. The anti- 
biotic actidione has been shown to be markedly in- 
hibitory for certain pathogenic fungi (Whiffen, A. 
J.. J. Bact., 56: 283). It also showed a marked 
species variation in its toxicity for mammals. 
Despite its toxicity it seemed of interest to study 
blood levels of the antibiotic in several species of 
animals. A solution of crystalline actidione was 
injected intraperitoneally into rats, dogs, and 
guinea pigs. The citrated plasma of these animals 
was tested by a serial dilution method in tryptose 
phosphate broth. The test organism was Sac- 
charomyces pastorianus, ATCC 2366, and the 
inoculum was adjusted to give a final concentration 
of 1:250 of a 24 hour culture. In the rat the injec- 
tion of 1 to 10 mg/kg. of actidione was followed in 
30 minutes by plasma levels of 5-20 dilution units 
per cc. The inhibitory activity decreased in 90 
minutes but was still demonstrable. In the dog and 
the guinea pig the results were essentially the same 
as in the rat. These data indicate that actidione is 
tapidly absorbed from the intraperitoneal site in 
the rat, dog, and guinea pig and is demonstrable in 
Plasma for at least 90 minutes. Since inhibitory 
blood levels can be obtained following the injection 
of sublethal doses of actidione, the possibility 
exists that the compound may exert a chemother- 
‘peutic effect against susceptible pathogenic fungi 
experimental animals and man. 

Modified ultraviolet spectrophotometric method 
for quantitative determination of barbiturates. 
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THetma C. Gouup, EvizapetH L. Mayo, and 
Karu P. Bowman (introduced by CuHaruss H. 
HInE). Divisions of Pharmacology and Experi- 
mental Therapeutics and of Psychiatry, Univ. of 
California Medical School and Langley Porter 
Clinic, State Dept. of Mental Hygiene, San Fran- 
cisco, Calif. Diethyl ether rather than chloroform 
was used to remove the barbiturate from the sample 
of blood. A semi-micro, continuous extractor per- 
mits direct extraction of from 0.5-5 ml. sera. This 
procedure is less time-consuming than previous 
methods and has simplifications regarding ap- 
paratus, procedure, and glassware. By extraction 
at the normal px range of serum, all sulfonamides 
thus far tested, which may contribute to ultra- 
violet absorption, are eliminated. The major 
problem arising in spectrophotometric determina- 
tion of barbiturates is the ultraviolet absorption 
by other extractable materials present in blood 
sera. In experimental work, the optical density 
of sera can be determined prior to administration 
of barbituarate, and correction made. In forensic 
toxicology, however, where no blank specimen is 
available, this is not possible. To account for this 
possible error, the optical density of normal human 
sera was determined in 100 samples. This variation 
was from 0.040 to more than 0.200 at a wave length 
of 245 mu., with the majority of sera falling within 
the range of optical density of 0.100-0.150, with 
a mean of 0.130. When this value is used as a blank 
reading in barbiturate-containing serum, the error 
involved would probably not exceed 0.5 mg.%. 
The px should be carefully adjusted between 9.5 
and 10.0 when reading optical density, to detect 
the typical lactam-barbiturate curve. This is not 
obtained otherwise, and its maximum may be 
obscured by the serum blank. 

Synergistic chemotherapeutic effect of peni- 
cillin and aurothioglucose (Solganal). ARNOLD 
GRANDAGE, LertA DriamMonp, Marvin RosEn- 
KRANTZ, JEANNE H. Cuase, RicHarp TisLow and 
Erwin ScHWENK (introduced by H. B. Haag). 
Biological Research Labys., Schering Corporation, 
Bloomfield, N. J. The chemotherapeutic effects of 
aurothioglucose (Solganal) and penicillin were 
studied in albino mice infected with Borrelia novyi 
(culture obtained through the courtesy of Dr. 
R. J. Schnitzer, Hoffmann-La Roche, Nutley, New 
Jersey). A shortened assay procedure similar to 
that described by Buck, Farr and Schnitzer (Sci- 
ence 104: 307, 1946) was used. Mice inoculated in- 
traperitoneally with standardized dilutions of 
blood in Tyrode solution from mice carrying infec- 
tion of Borrelia novyi were treated in separate 
experiments with graded doses of penicillin or 
aurothioglucose and checked for clearance of the 
blood from Borrelia novyi at the end of 24 hours. 
A satisfactory dose response relationship was ob- 
tained with both drugs. Also a satisfactory dose 
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response relationship between graded inocula and 
clearance was found using 1 dose of aurothioglucose 
or penicillin. On the basis of these preliminary 
experiments 4 short-term experiments, each with 
groups of 6 animals per dose level, were run to 
determine the effect of combined treatment with 
aurothioglucose and penicillin. Aurothioglucose 
was injected intraperitoneally 4 hours before and 
crystalline sodium penicillin G immediately after 
infection. The results of each of the 4 experiments 
revealed a synergism of the 2 drugs. According to 
the combined data 8 U/gm. of penicillin cleared 
37% and 0.05 mg/gm. of aurothioglucose 9% of the 
mice, whereas a combined treatment with the 2 
drugs at these dose levels resulted in a 75% clear- 
ance. Similarly 8 U/gm. penicillin and 0.09 mg/gm. 
aurothioglucose cleared 37% and 13% respectively 
and the 2 drugs in combination 93% of the animals. 
These data indicate that combined therapy in this 
dosage range produced more than an additive 
effect. 

Toxicity of ozone under simulated industrial 
conditions. M. G. Gray. Labys. of Arthur D. 
Little, Inc., Cambridge, Mass. The use of ozone as 
an ‘air-purifier’ in garages has directed attention 
to the limited data regarding its actual toxicity in 
concentrations of the order of 1 ppm. An experi- 
mental study is reported in which rats, mice and 
rabbits were exposed to a) ozone, b) to exhaust 
fumes from an internal combustion engine and c) 
to an atmosphere combining a) and b). This was 
done in a gas chamber designed to simulate condi- 
tions in a service garage. The duration of exposure 
was equivalent for the species used to more than 
1 year of average working time for garage em- 
ployees. Neither ozone (1 ppm.), motor exhaust 
fumes (containing 50 ppm. carbon monoxide) or a 
combination of these produced significant changes 
in the physical condition, nutritional status or 
gross findings at autopsy. No evidence was obtained 
to support claims that ozone decreases the toxicity 
of carbon monoxide. The study was carried out in 
a gas chamber designed to permit the blending of 
several gases with normal atmospheres while main- 
taining constant physical conditions. By use of 
interchangeable panels, the size of the chamber 
can be altered to suit the requirements of several 
kinds of experimental work. 

Xanthine studies: 1) effects of aminophyllin, 
1, 3 diethyl 8 bromoxanthine and 1, 3 dimethyl 8 
chloroxanthine on cardiac output. D. M. GREEN, 
W. C. Bripees, A. D. Jounson, J. H. Len- 
MANN, F. Gray, and L. Fiexp (all by invitation). 
School of Medicine, Univ. of Washington, Seattle, 
Wash. 1,3-diethyl-8-bromoxanthine and 1,3-di- 
methy]-8-chloroxanthine have been compared with 
aminophyllin as to effect on cardiac output. The 
subjects consisted of 45 patients with myocardial 
insufficiency. Output was measured by the Fick 
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method. Total of output determinations numbered 
236, of which 118 followed intravenous administra- 
tion of a test drug. Aminophyllin was the most 
active compound and produced an average increase 
in output of 12% in doses of 250 mg. 1,3-diethyl- 
8-bromoxanthine was qualitatively similar to 
aminophyllin but the effect on output was approxi- 
mately 4 as intense. 1,3-dimethyl]-8-chloroxan- 
thine was followed by a small net decrease. The 
actual effect on output was probably greater than 
indicated by comparison of post-injection with 
pre-injection values, for a fall in output of approxi- 
mately 10% was observed when repeated deter- 
minations were made in close succession on con- 
trols. None of the 3 compounds uniformly affected 
cardiac output in a single direction. The percentage 
change following injection varied from plus 185 to 
minus 45%. On the average, patients with high 
pre-injection outputs manifested a fall in output 
following administration of the test drug, while 
patients with low pre-injection outputs showed a 
rise. Many individual variations were observed, 
however. Output changes were due largely to al- 
tered stroke volume. Increased output was ass0- 
ciated with a greater fall in intra-atrial pressure, 
a decreased arteriovenous oxygen difference anda 
rise in systemic blood pressure. 

Xanthine studies: 2) effects of aminophyllin, 
1,3 diethyl 8 bromoxanthine and 1,3 dimethyl 8 
chloroxanthine on water and sodium excretion. 
D. M. Green, W. C. Brinces, A. D. Jounsoy, 
J. H. Lenmann, F. Gray, and L. Fiexp (all by 
invitation). School of Medicine, Univ. of Wash- 
ington, Seattle, Wash. The renal actions of 1,3-di- 
ethyl-8-bromoxanthine and _ 1, -3-dimethy]-8-chlo- 
roxanthine were first observed by Newman and 
associates. In the present study these compounds 
have been compared with aminophyllin as to locus 
and intensity of effect. The subjects consisted o 
25 hospital patients. Basal levels of renal function 
were measured during 2 20-minute clearance 
periods prior to intravenous injection of the drug. 
Drug effects were estimated by comparing control 
values with those obtained during 2 20-minute 
clearance periods following administration. All 3 
compounds increased sodium and water excretio2. 
Clearance data indicated these changes to be due 
almost entirely to a fall in percentage of tubular 
reabsorption. Aminophyllin was the most active 
of the compounds and doubled sodium output i0 
250 mg. doses. The rise in water excretion was les 
than half as great. The glomerular filtration rate 
averaged an increase of approximately 15%. 1,3- 
diethyl-8-bromoxanthine was }-} as active % 
aminophyllin in augmenting sodium output. The 
effect on water excretion was proportionately less 
Filtration rate changes were small and variable ™ 
direction. The renal effects of 1,3-dimethyl+ 
chloroxanthine were inconstant and so weak as “ 
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indicate the compound to be nearly inert. Analysis 
of aminophyllin action in relation to pre-injection 
levels of renal function showed the intensity of 
diuretic effect to be proportional to basal glomeru- 
lar filtration rate. This relationship suggests that 
the effectiveness of the xanthines as diuretics de- 
pends on the renal functional reserve of the patient. 

In vitro oxidation of oxophenarsine hydrochlo- 
ride. Ray E. GREEN (introduced by A. L. Tatum). 
Dept. of Pharmacology, Univ. of Wisconsin Medi- 
cal School, Madison, Wis. The breakdown of oxo- 
phenarsine hydrochloride (mapharsen) on oxida- 
tion in air and 100% oxygen has been studied on 
various samples of the compound. The changes in 
LD-50 and minimal curative dose (M.C.D.) during 
the oxidation were determined for the albino rat 
and for 7’. equiperdum infection in the same spe- 
cies. An increase in the LD-50 and the M.C.D. has 
been noted on oxidation for both the aqueous solu- 
tions and the powdered compounds. When an 
aqueous solution is oxidized in pure oxygen for 24 
hours or longer, a two- to three-fold increase in 
LD-50 (from 16 to 45 mg/kg.) results and a dose 
2} times the M.C.D. of the unoxidized compound 
is ineffective. The oxygen uptake in pure oxygen 
at 37°C has been followed manometrically and a 
linear relationship between oxygen consumption 


and time exists up to 25 hours of oxidation. Ap- ‘ 


proximately 90% or more of the total decrease in 
toxicity occurs during this period. The effects of 
variations in pH on the rate of oxidation have been 
observed qualitatively over the range of pu 2.5 
to 7. Increasing the px value of the solution in- 
creases the rate of oxidation. At pH 2.5 and 25°C 
after 95 hours aeration, no demonstrable change in 
toxicity or therapeutic effectiveness was noted. 
On the other hand, at pu 7, for example, oxidation 
occurred very rapidly. In all instances examined, 
mapharsen upon oxidation became less toxic and 
correspondingly less effective as a trypanocide. 
Effect of cholinesterase inhibitors on the per- 
meability of dog erythrocytes in vitro. MARGARET 
E. Grere and Wititam C. Ho.ianp (by invita- 
tion). Dept. of Pharmacology, Vanderbilt Univ. 
Medical School, Nashville, Tenn. In this laboratory 
ithas been found that the intravenous administra- 
tion of methadon to dogs frequently was followed 
by an increase in erythrocyte fragility and occa- 
sionally by a hemoglobinuria. Methadon also pro- 
duced an increased hemolysis of dog and human 
erythrocytes in vitro. In metabolic experiments 
‘n vitro we have found that methadon inhibited 
the glycolysis of glucose, and the oxidation of lac- 
late, pyruvate and succinate by brain. (Arch. 
Biochem. 17, 129; 19, 441, 1948.) Methadon also 
inhibited cholinesterase activity. Wilbrandt (Pfli- 
eer’s Arch. f. d. ges. Physiol. 243: 519, 1940) re- 
ported that sodium fluoride and sodium iodoacetate 
produced changes in permeability of erythrocytes 
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which he attributed to their being glycolytic in- 
hibitors. These compounds are, however, also 
inhibitors of cholinesterase activity. We have 
found that in addition to methadon certain more 
specific cholinesterase inhibitors which are re- 
puted to have no effect on glycolysis, e.g., physo- 
stigmine, under certain conditions also produced 
changes in fragility of dog erythrocytes. The effect 
of these drugs was influenced markedly by the 
ionic composition of the medium. ; 

New potent analgesic agent. E. G. Gross, M. A. 
Broman (by invitation), S. F. Nagyry (by in- 
vitation), W. W. SAWTELLE (by invitation) and 
L. L. Zager (by invitation). Depts. of Pharma- 
cology, Anesthesiology, Obstetrics and Gynecology, 
Urology and Surgery. State Univ. of Iowa, Iowa 
City, Iowa. A new analgetic agent, 3-hydroxy-N- 
methyl morphinan hydrobromide (Nu-2206, Hoff- 
mann-LaRoche, Inc.) is being studied experi- 
mentally and clinically in the above named de- 
partments. In the department of pharmacology, 
the analgetic potency of Nu-2206 has been studied 
using the Wolff-Hardy technique with normal 
human subjects, and the compound appears to 
have approximately four times the analgetic po- 
tency of morphine sulfate. With the highest dose 
used, 3 mg. given subcutaneously, slight dizziness, 
nausea, vague gastro-intestinal symptoms and 
sedation were observed to a lesser degree than with 
a comparable analgetic dose of morphine sulfate. 
No euphoria was experienced by any of the sub- 
jects receiving the new agent. Blood pressure 
changes were slight and probably can be accounted 
for by the quieting of the subject. Respiration was 
only slightly depressed. Preliminary clinical re- 
ports indicate that the compound has about 3 times 
the potency of morphine sulfate when used in 
patients with incurable carcinoma and as a post- 
operative analgetic agent. The drug has also been 
used with moderate success in doses as high as 
12 mg. intravenously as the sole preanesthetic 
agent for nitrous oxide anesthesia, and there is 
some indication that the analgesia persists for a 
greater duration than is usual with other analgesic 
compounds. 

Effect of diethylaminoethyl ester of 1-phenyl- 
cyclo-pentane-l-carboxylic acid hydrochloride, 
‘parpanit’, on decerebrate rigidity, spinal re- 
flexes and skeletal muscle. CHARLES M. GRUBER, 
CuHar Es P. Kraatz (by invitation), CHARLES M. 
GRUBER, JR., and Joan E. Copetanp (by invita- 
tion). Dept. of Pharmacology, Jefferson Medical 
College, Philadelphia, Penna. Seventeen decere- 
brated cats were used to study the effect of Di- 
ethylaminoethyl ester of phenvl-cyclopentane- 
carboxylic acid hydrochloride (parpanit) upon 
muscular rigidity. Four decapitated cats were used 
to determine the effect of parpanit upon reflexes, 
and 4 decerebrated cats and 11 urethanized dogs 
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to learn the effects of this drug upon motor nerve 
endings and on skeletal muscle, normal and de- 
nervated. Parpanit, trasentin and syntropan in- 
jected intravenously in adequate doses relieve the 
muscular rigidity of decerebrated cats. For this 
purpose these drugs were found superior to either 
atropine or scopolamine. The reflexes caused by 
mechanical stimulation of the back and paws in 
the spinal cat can be depressed by adequate doses 
of parpanit, trasentin and syntropan given intra- 
venously. The height of the contractions of the 
anterior tibial muscle is increased with intra- 
venous injections of parpanit. The intra-arterial 
injections of parpanit, trasentin and syntropan in- 
crease the height of the contractions of the anterior 
tibial muscle when their doses are small and rap- 
idly injected and when their doses are large and 
slowly injected. Large doses rapidly injected cause 
a decrease in the activity of the muscle preceded 
and followed by increases above the height of the 
control. Parpanit, trasentin, syntropan, atropine 
and intocostrin cause dilatation of the blood vessels 
in skeletal muscle when injected intra-arterially. 
The increased and decreased muscular activity 
following injections of parpanit and trasentin are 
direct effects of these drugs on the muscle cells, 
independent of the increase in blood flow. The 
depression of decerebrate rigidity by parpanit is 
due to central action and not a curare-like action 
on the neuromuscular junction. 

Ganglionic blocking action of ‘Dibutoline’. 
Cart C. Gruuzit (by invitation) and Gorpon K. 
Moe. Dept. of Pharmacology, Univ. of Michigan, 
Ann Arbor, Mich. Dibutoline, a quaternary am- 
monium compound with atropine-like properties, 
produces cardiovascular actions resembling those 
of tetraethylammonium. The ganglionic blocking 
action of Dibutoline was demonstrated in studies 
on arterial pressure, femoral arterial blood flow, 
and transmission through the stellate and superior 
cervical ganglia in dogs and cats. Intravenous in- 
jection of the drug causes a fall of pressure with 
an increased femoral blood flow, while intra-arte- 
rial injection causes little or no direct action on 
the vessels. Intravenous infusion blocks the 
respiratory and pressor actions of nicotine and 
high doses of acetylcholine and potentiates the 
pressor action of epinephrine. The effects of pre- 
ganglionic stimulation of the cardiac sympathetic 
nerves on heart rate and of the cervical sym- 
pathetic trunk on the nictitating membrane are 
blocked by Dibutoline, while the effects of post- 
ganglionic stimulation are uninhibited. The doses 
necessary to produce ganglionic blockade greatly 
exceed those said to produce atropine-like effects 
and would be encountered only with the highest 
doses used clinically. 

Relative local emetic activity of glycosides of 
the digitalis series in cats. RomuLo Guevara (by 
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invitation), WALTER MopELL, THEODORE GREINER 
(by invitation), Melvin Moore (by invitation), 
ABRAHAM BuiuMER (by invitation), Haro 
Evans (by invitation) and Harry Goxp. Depi. 
of Pharmacology, Cornell Univ. Medical College, 
New York City. All glycosides of the digitalis 
series exert local irritant action in the gastrointesti- 
nal tract. Whether this action is equally well 
developed in different glycosides has never been 
satisfactorily examined. Four glycosides, ouabain, 
scillaren A, scilliroside, and lanatoside C were 
compared. These were selected because they were 
available in pure form, their molecular weights 
and structures are known, and they are poorly 
absorbed from the gastrointestinal tract. Each ofa 
series of doses of each compound was administered 
by stomach tube to a group of cats on an empty 
stomach (in all over 250 cats), and the animals 
were placed under continuous observation for a 
period until the first sign of vomiting or for at least 
12 hours. The percentage of animals in which there 
was an emetic response for each of the series of 
doses was plotted against the log of the dose. The 
results show that the property of local emetic 
activity is developed to widely different degrees 
in the molecular structure of the various digitalis 
glycosides, and the ones tested here show the fol- 
‘lowing order of increasing approximate potencies: 
ouabain-1: scillaren A-4: lanatoside C-10: scilliro- 
side-10. That the emetic action was local was as- 
sumed from the fact that intravenous assay follow- 
ing emesis disclosed a systemic action of only from 
about 10 to 20% of the fatal dose. Local emetic 
action delayed in some cases for as long as 10 hours 
was an unexpected observation. There was no 
relation between the cardiac potency and the local 
emetic action. 

Study of coca addiction. CaRLos GUTIERREZ- 
Norreca. Dept. of Pharmacology, Universidad 
Nacional Mayor de San Marcos, Lima, Peru. The 
use of cocoa leaves is limited chiefly to the Andes 
regions of South America, from Colombia to Argen- 
tina. In regions where cocoaism exists, 25 to 30% 
of the total population are cocoa chewers. The 
number of coca chewers of South America may be 
estimated to be 8 millions. The amount of coca 
leaves annually consumed is, at least, 14,000 tons. 
The individual daily dose varies between 10 and 
100 grams, with 30 grams as a mean value. The 
extraction of alkaloids during a period of coca 
chewing varies from 66% to 96%, with 86% as 4 
mean value, in respect to the total amount of alka- 
loids contained in coca leaves. The total amount 
of alkaloids consumed varies from 80 to 400 mg: 
with 180 mg. as a mean value. There is no increasé 
in tolerance to cocaine among the coca chewers. 
The differences between the amounts of alkaloids 
ingested by the addicts of short-standing and of 
long-standing use are very small. The daily dos¢ 
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of coca leaves does not increase during the span of 
life of the addicts. The duration of the coca chew- 
ing habit is more responsible than the size of the 
daily dose as a cause of the chronic symptoms found 
among coca chewers. 

Toxicity to rats of diallyl acetic acid and other 
compounds containing the allyl radical. ERNEst 
C. Hagan (by invitation), GzorrrEy WoopaRD 
(by invitation), and Arraur A. Netson. Div. 
of Pharmacology, Food and Drug Administration, 
Federal Security Agency, Washington, D. C. Rectal 
suppositories containing the bismuth salt of diallyl 
acetic acid have been held responsible for a number 
of deaths in children. Implications are that the 
acid is the responsible chemical. The oral LD50 
of diallyl acetic acid (DAA) for rats is in the 
neighborhood of 630 mg/kg., diallyl phthalate 770, 
diallyl adipate 750, and allyl alcohol 60. Intra- 


F venously DAA has the same LD950 as by oral ad- 


ninistration. Symptoms of poisoning by these 
compounds are depression, arching of the back, 
ruffled coat, and generalized weakness with ano- 
rexia. Deaths, particularly with DAA, are delayed, 
some occurring several weeks after acute dosage. 
At autopsy gross examination of the organs shows 
the livers and kidneys to be pale. In addition the 
livers present a nutmeg zppearance. Microscopi- 
cally both organs show principally fatty degenera- 
tion which is generally more severe in the liver 
than the kidney. Data obtained from feeding DAA 
at 25, 50, and 100 ppm. for 6 months to Osborne 
Mendel rats demonstrate growth suppression in 
female rats at all levels, and in male rats at 50 and 
100 ppm. Females show as much inhibition at 25 as 
at 50 ppm., while males at 25 ppm. show growth 
comparable to that of their control animals. The 
capacity for detoxification of pentobarbital and 
phenobarbital was studied in rats which had re- 
ceived 100 ppm. DAA for from 1-2 months. With 
tach barbiturate hypnosis was more prolonged in 
treated animals than in their litter controls. 
Correlation between toxicity by inhalation and 
physical properties of beryllium oxide. R. H. 
Haut, 8. Laskin, G. Sprague and B. H. Brown 
introduced by H. C. Hodge). Dept. of Radiation 
Biology, Univ. of Rochester, Rochester, N. Y. The 
toxicity of inhaled BeO appears to depend upon 
the physical properties of the material, which, in 
turn, are related to the method of preparation. 
The processes currently employed in the produc- 
tion of BeO involve calcining a beryllium salt at 
high temperatures. Dogs, guinea pigs, rabbits and 
tats have been exposed 6 hours daily for 12-15 days 
‘oan atmosphere containing approximately 85 mg/ 
m of BeO aerosol. Even at this relatively high 
‘oncentration, one grade of BeO appeared to be 
Wrtually nontoxic. This material was fired at 
1350°C. and was composed of unit particles having 
‘1 arithmetic mean diameter of about 0.74, with 
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aggregates of low porosity (5.2%). A second grade 
of BeO gave definite evidence of toxicity. This 
material was fired at 1100°C. and comprised unit 
particles of about 0.54 diameter, with aggregates 
of markedly greater porosity (35%). Two of 20 rats 
died during the exposure period, while 3 of 5 rats, 
held for observation following exposure, showed a 
marked increase in their leukocyte count due to 
an absolute increase of neutrophils and lympho- 
cytes. One of 4 dogs showed a transient low blood 
oxygen tension following exposure, and the lungs 
of this animal which was killed terminally ex- 
hibited extensive lesions. Dogs and rats exposed 
to an aerosol of BeO produced by calcining 
Be(NOs)2 at 400°C. exhibited weight loss during 
exposure, 1 of the 2 dogs showed a significant 
reduction in blood oxygen tension, and 8 of 40 rats 
died. This material was made up of unit particles 
of about 0.4 microns mean diameter and aggregates 
of very high porosity (134%). The small sizes were 
confirmed by x-ray diffraction analysis which 
also revealed trace quantities of a foreign substance 
identified as silica. On heating of the material at 
1000°C., grain growth occurred followed by the 
disappearance of the silica lines. 

Effect of mercurial diuretics on the succinic 
dehydrogenase system of the kidney. C. A. 
Hanpuey. Dept. of Pharmacology, Baylor Univ. 
College of Medicine, Houston, Texas. The succinic 
dehydrogenase activity of rat kidney cortex ho- 
mogenate was inhibited 20-50% by the intravenous 
administration of non-lethal doses of mercurial 
diuretics. The dosage range used was 0.1 to 0.2 cc/ 
kg. (4-8 mg/kg. of combined mercury), the range 
generally used for diuresis in laboratory animals. 
One hour after the injection, the kidneys, liver 
and heart were removed and 5% homogenates of 
each organ prepared for assay. In none of the ex- 
periments was the succinic dehydrogenase activity 
of heart or liver reduced below that of the controls. 
When the mercurial diuretic was added directly 
to Warburg flasks containing homogenates of kidney 
cortex, liver and heart from untreated animals, so 
that the concentration of mercury was 5 X 10~* to 
10 m, a comparable inhibition of succinic dehy- 
drogenase activity occurred in all the homogenates. 
It is concluded that during mercurial diuresis, 
sufficient mercury is accumulated in the kidney 
cortex to partially inhibit the succinic dehydro- 
genase activity. 

Amebacidal action of agents inhibitory to asso- 
ciated bacteria in vitro. Ep—er L. HANSEN (intro- 
duced by Hamilton H. Anderson). Div. of Phar- 
macology and Experimental Therapeutics, Univ. 
of California Medical School, San Francisco, 
Calif. E. histolytica has not yet been cultivated in 
the absence of bacteria. Agents that affect tropho- 
zoites may do so either directly or indirectly by 
acting on associated bacteria (Brackett & Bliz- 
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nick, 1947). It is now possible to detect indirect 
(bacteriostatic) action by modification of the con- 
ventional testing procedure, so that the intense 
reduction produced by associated bacteria is pre- 
served. Such reducing conditions are necessary 
for survival and multiplication of trophozoites, 
since slight disturbance of bacterial growth can 
result in death of the ameba. Tubes containing 
dilutions of any agent found to be ‘amebacidal’ 
when tested by conventional procedure were 
sealed with melted petrolatum (Shaffer & Frye, 
1948). Survival of trophozoites in sealed cultures, 
after 48 hours at 37°C., indicated that apparent 
‘amebacidal’ action observed in cotton-stoppered 
tubes was due to inhibition of bacteria and not 
necessarily to direct action on the ameba. The 
method has been applied to Locke’s egg slants and 
to the two liquid media of Hansen & Anderson 
(1948), using as bacterial associates organism ‘t’ 
or a 2-membered flora. With the latter flora selec- 
tive action of an inhibitory agent further compli- 
cated evaluation of amebacidal activity. Au- 
reomycin HCl was ‘apparently amebacidal’ in 
liver-proteose-peptone medium at 1/500,000; how- 
ever in sealed cultures, trophozoites survived in 
concentrations of 1/50,000. At higher concentrations 
organism ‘i’ was sogreatly inhibited that satisfactory 
reducing conditions were not established even in 
sealed cultures. Emetine HCl, which exhibited no 
bacteriostatic action, was amebacidal at the same 
concentrations in both cotton-stoppered and pet- 
rolatum-sealed cultures. 

Comparison of effects of injection of pyrogenic 
solutions by intravenous and _ intramuscular 
routes. WitL1AM D. Harkness (by invitation) and 
Bert J. Vos. Div. of Pharmacology, Food and 
Drug Administration, Federal Security Agency, 
Washington, D. C. Rabbits were injected either 
intravenously or intramuscularly with a pyrogenic 
solution prepared from Pseudomonas aeruginosa, 
and their rectal temperatures were observed 'at 
hourly intervals for 5 and 5 hours respective'y. 
The rise in temperature following intramuscular 
injection was more gradual than that following 
intravenous injection and frequently had not 
reached a maximum even at 5 hours. Within cer- 
tain limits a linear relationship existed between 
log dose of pyrogen and the maximum rise in tem- 
perature observed during the experimental period. 
However, at least 4 times as much pyrogen was 
needed by intramuscular as by intravenous ad- 
ministration to produce a given rise in temperature. 

Pathologic changes in guinea pigs produced 
by diets deficient in the anti-stiffness factor. 
Paut N. Harris and Rosatinp M. WuLSEN (by 
invitation). The Lilly Research Labys., Eli Lilly 
and Co., Indianapolis, Ind., and the Dept. of 
Zoology, Oregon State College, Corvallis, Ore. It 
was found by Wulsen and Bahrs (Am. J. Physiol. 
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133: 500, 1941) that maintenance of guinea pig 
upon pasteurized milk or skim milk diets resulted 
in stiffness of the wrists. Diets of skim milk powder 
dissolved in skim milk or water and supplemented 
with ferric chloride, copper sulfate and adequate 
amounts of the known vitamins have a similar 
effect, and were used in the studies herein reported, 
Hamsters kept upon such diets remained normal, 
but guinea pigs developed widespread anatomical 
lesions. These consisted in necrosis of skeletal 
muscle with a variable amount of macrophage in- 
filtration and foreign body giant cell formation 
and calcification of necrotic fibers; focal necrosis 
and calcification of the myocardium; deposition of 
calcium salts in the smooth muscle of the gastro- 
intestinal tract, and in the kidneys, liver, aorta 
and peripheral arteries; and development in the 
muscles and adjacent to bones and joints of ab- 
scesses that often became calcified. 

Skin penetration of radioactive anticholines- 
terases—a direct quantitative method of study. 
E. Ross Hart, JoserH H. FLEIsHER (by invita- 
tion), and AmMepEo 8. Marrazzi. Toxicology Sec- 
tion, Medical Div., Army Chemical Center, Ma. 
Any study of the ability of a compound to pene- 
trate the skin necessitates some means of deter- 
mining its concentration in the blood. Chemical 
methods that are sufficiently specific and sensitive 
are often lacking. Moreover, they require repeated 
sampling thus disturbing the animal economy and 
providing only discontinuous determinations. 
Pharmacological methods are of limited usefulness 
because of their inherent lack of precision and 
their indirectness, latent periods, compensatory 
mechanisms etc., all introducing complications. 
Radioactive tracer methods offer the advantages 
of being highly sensitive and specific and, as util- 
ized here, requiring no sampling, being essentially 
direct and continuous. Increased sensitivity and 
specificity can be attained by measuring the radio- 
activity of venous blood draining from the area of 
application thus avoiding dilution in the entire 
blood volume and minimizing the possibilities of 
chemical alteration between penetration and de- 
termination. The rabbit ear seems almost ideally 
suited to our purpose. By applying tagged com- 
pounds to the distal portions and placing a Geiger 
Mueller tube over the proximal portions of the 
marginal vein, we have accomplished the condi- 
tions outlined above. Information concerning 
routes of penetration can be obtained from radio- 
autographs of cross sections of the ear. The tech- 
nique is described in detail and the results of its 
application to DFP are presented as an example. 

Streptomycin content of brain and other tissues 
after parenteral injection. J. E. Hawkins, JB. 
G. E. Boxer, and V. C. Jeninex (by invitation). 
Merck Inst. for Therapeutic Research and The 
Research Labys. of Merck & Co., Rahway, N. J: 





lume 8 


ea pigs 
esulted 
powder 
mented 
lequate 
similar 
ported, 
10rmal, 
tomical 
keletal 
age in- 
mation 
CYOSis 
ition of 
gastro- 
', aorta 
in the 
of ab- 


olines- 
study. 
invita- 
yy Sec- 
r, Md. 
) pene- 
deter- 
1emical 
nsitive 
peated 
ny and 
ations. 
fulness 
yn. and 
isatory 
ations. 
antages 
1s util- 
ntially 
ty and 
» radio- 
area of 
entire 
ities of 
nd de- 
ideally 
d com- 
Geiger: 
of the 
condi- 
cerning 
_ radio- 
e tech- 
S of its 
ample. 
tissues 
s, JR. 
ation). 
id The 
NA. 


March 1949 


The streptomycin content of blood, cerebrospinal 
fluid, brain, liver, lung and spleen was determined 
by the fluorometric method in 3 cats killed 24, 48 
and 72 hours respectively after receiving a subcu- 
taneous injection of streptomycin CaCl:-complex 
equivalent to 400 mg. of streptomycin base/kg. 
of body weight. The blood concentration at 24 
hours was too high for the tissue concentrations 
to be meaningful. At 48 and 72 hours, when the 
blood and cerebrospinal fluid concentration had 
fallen to 1-2 ywg/ml., the viscera contained 9 to 
38 wg/gm. (wet weight) but the brain only 2-4 
ug/gm. This experiment shows that streptomycin 
tends to persist in the viscera when it has virtually 
disappeared from the body fluids, but has no spe- 
cial predilection for the brain. In a second experi- 
ment similar determinations were made in 4 cats 
which had received daily doses of streptomycin 
equivalent to 100 mg. of base/kg. for 7 to 28 days. 
All but one showed the characteristic vestibular 
disturbance. Blood and cerebrospinal fluid taken 
24 hours after the last dose of streptomycin con- 
tained 1-3 ug/ml. and the brain only 1-2 ug/gm., 
while the concentration in lungs, liver, spleen and 
salivary glands ranged from 7 to 41 wg/gm., and in 
the kidneys from 119 to 234 ug/gm. The significance 
of these observations is discussed in relation to the 
therapeutic and neurotoxic actions of streptomy- 
cin. It is evident that the neurotoxic action does 
not depend upon a selective accumulation of the 
drug in the brain. 

Pharmacology and toxicology of thiodipropionic 
acid and its dilauryl and distearyl esters. LLoyp 
W. Hazteron and Respecca C. HELLERMAN (by 
invitation). Hazleton Labys., Falls Church, Va. 
Thiodipropionic acid (S[CH2-CH2-COOH]:) and 
its dilauryl and distearyl esters have antioxi- 
dant properties of interest in the preservation of 
edible fats and oils. The acid is slightly soluble 
in water while the esters are insoluble over a wide 
range of temperatures. In rats, mice and guinea 
pigs the acute toxicity of these compounds is of a 
relatively low order of magnitude. Infused intra- 
venously in anesthetized dogs the lethal dose of 
the acid is in excess of 1.0 gm/kg. The acid pos- 
sesses no characteristic pharmacological properties 
and death in these animals is apparently due to 
hemodilution and acidosis. Two-year rat feeding 
experiments were essentially negative for the acid 
and distearyl ester in levels up to 3.0% of the diet. 
The 3.0% dilaury] level showed an increase in mor- 
tality toward the end of the period. In another 
series a mixture of the acid and dilauryl ester was 
heated in lard at 190°C. for 30 minutes. The diets 
4 fed contained 10% lard plus 0.11% and 1.1% 
of the acid-ester’ mixture. At the lower level there 
Was no significant effect on growth or mortality 
during the 2-year period. At the higher level there 
Was Significant mortality during the first year. The 
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immediate cause of this increased mortality was 
respiratory infection. The possible role of the diet 
in this phenomenon was not established. Based on 
a 2-year expectancy, all the groups showed from 
83% to 99% of the theoretically perfect score with 
the exception of the two groups discussed which 
showed 75% and 37% respectively. 

A new adrenergic blocking agent. Francis G. 
HENDERSON (by invitation) and K. K. Caen. 
The Lilly Research Labys., Eli Lilly and Co., 
Indianapolis, Ind. A study was made with ethyl 
B-choloroethyl 8-o-benzyl) phenoxyethylamine 
HCl. Its adrenergic blocking activity was found to 
be approximately 7.5 times that of dibenamine, 
but its toxicity greater than that of the latter, the 
LDs in mice by intravenous injection being 
33.81 + 1.28 mg/kg. as against 88.45 + 3.02 mg/kg. 
for dibenamine. A dose of 2 mg/kg. intravenously 
reversed the pressor response ordinarily produced 
by 25 ug. of epinephrine HCl in the dog under bar- 
biturate anesthesia. When a dose of 5 mg/kg. was 
given intravenously the reversal action persisted 
for over 30 hours. A reversal of the pressor action 
of epinephrine also occurred 25 hours following the 
oral administration of this compound in the dose 
of 20 mg/kg. mixed in an acacia suspension. A dose 
of 5 mg/kg. intravenously prevented the rise in 
blood pressure commonly produced by intravenous 
injections of 1 mg. of the following aliphatic 
amines: 2-aminoheptane sulfate, 2-amino-4-meth- 
ylhexane sulfate, and 2-methylamino-1l-cyclo- 
pentylpropane HCl. No epinephrine reversal could 
be demonstrated on the cat’s uterus. When admin- 
istered to dogs by slow intravenous injection in 
doses ranging from 2 to 10 mg/kg., the compound 
per se caused no significant changes in blood pres- 
sure, respiration or electrocardiogram. 

Effect of myanesin on extrapyramidal facilita- 
tory and inhibitory systems. E. HENNEMAN (by 
invitation), A. Kaptan (by invitation) and K. 
Unna. Depts. of Psychiatry and Pharmacology, 
Univ. of Illinois College of Medicine, Chicago, IIl. 
Hyperactivity of stretch reflexes due to overactive 
or unopposed extrapyramidal facilitation consti- 
tutes spasticity. Demonstration of the origins of 
separate spinal paths for facilitation and inhibition 
of myotatic reflexes in two distinct regions of the 
brain stem (Magoun) suggested investigation of 
the effects of myanesin on these systems. Bipolar 
stimulating electrodes carried in a stereotaxic 
apparatus were used to explore the bulbar reticular 
formation in lightly nembutalized cats. Regions 
yielding complete inhibition (medial, medullary 
sites) or satisfactory facilitation (lateral, pontine 
sites) of the knee jerk with low voltage were lo- 
cated. Myanesin was administered intravenously. 
Small doses reduced facilitation or inhibition. 
Larger doses abolished either effect, but left the 
knee jerk, as judged by amplitude, unaffected. 
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The two antagonistic systems were influenced 
equally so far as could be judged. The time course 
of drug action was determined by following the 
recovery of such systems. Inhibition and facilita- 
tion of the knee jerk resulting from cerebral corti- 
cal stimulation were abolished with much smaller 
doses, suggesting that longer or more complex 
circuits (such as are usually involved in spasticity ) 
are more vulnerable to myanesin. Purely spinal 
facilitatory or inhibitory reflex arcs were also in- 
vestigated by stimulating peripheral skin or muscle 
nerves in-decapitate preparations. From this type 
of evidence and from electrical studies of segmental 
spinal reflexes it appears that myanesin relieves 
spasticity by reducing tonic extrapyramidal facili- 
tation of stretch reflexes, whatever its source. 
Because facilitation dominates inhibition in spas- 
ticity it is presumably more affected by the drug. 
Cardiovascular action of magnesium sulfate 
solutions. James P. HENSEN (introduced by R. P. 
Ahlquist). Dept. of Pharmacology, Univ. of 
Georgia School of Medicine, Augusta, Ga. The 
cardiovascular actions of magnesium sulfate solu- 
tions, administered intravenously and intra-arte- 
rially, were investigated in the anesthetized dog. 
Arterial pressure was recorded by means of either 
an optical manometer or an ordinary mercury 
manometer while the femoral arterial or venous 
blood flow was recorded by a rotameter or ‘Bubble- 
meter’. The results indicate that magnesium sul- 
fate solutions lower the arterial pressure by two 
different mechanisms: 1) peripheral vasodilation 
and 2) myocardial depression. The peripheral dila- 
tion was found to be due to 1) a direct action of the 
magnesium ion (an effect proportional to the dose 
administered) and 2) some osmotic action (an 
effect proportional to the concentration of the 
injected solution). This osmotic effect was most 
pronounced with intra-arterial injections and could 
be duplicated by intra-arterial injects of hyper- 
tonic sodium chloride solutions. No evidence was 
obtained to indicate that the vasodilating action 
of magnesium sulfate was due to ganglionic block- 
ade in a manner analogous to tetraethylammonium. 
Pharmacologic properties of 2-[N-p’-tolyl-N- 
(m’ - hydroxyphenyl) - aminomethyl] - imidazo- 
line hydrochloride (C-7337), a sympatholytic. 
EuizaBetH A. HerRoup (by invitation), ANNE 
CaMERON (by invitation), ALFRED Earu (by in- 
vitation), Frank Roru (by invitation), JAMES 
SmirH (by invitation), Nicotine Smitrax (by invi- 
tation), ELizABETH SORENSEN (by invitation), 
Braprorp N. Craver. Div. of Macrobiology, 
Research Dept., Ciba Pharmaceutical Products, 
Inc., Summit, N. J. This drug was synthesized by 
Marxer and Miescher and reported by Meier and 
Yonkman (Federation Proc., this issue). Doses of 
0.2 to 1.0 mg/kg. have produced ‘epinephrine re- 
versal’ in dogs, cats, guinea pigs and rats. C-7337, 
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in sufficient dosage, produced the hypotension 
characteristic of sympatholytics. Other augmen- 
tory actions of epinephrine negated by C-7837 in 
the same range of doses were: 1) contraction of 
nictitating membrane and 2) salivation in the cat. 
About twice the doses required for adrenolysis 
sufficed for sympatholysis. The spasmolytic effect 
of epinephrine upon canine Thiry-Vella loops and 
upon the feline uterus was unaltered by the drug. 
It produced complete relaxation of the nicitating 
membrane in respect to such drugs as Priscol and 
Privine whereas atropine produced only partial 
relaxation; this could be but partly explained by 
its very weak antihistaminic and anticholinergic 
activities. In Warburg experiments cardiac tissue 
from the cat was as sensitive to the inhibitory 
action of C-7337 on respiration as hepatic tissue 
from the cat or rat (1007/ml.—minimal inhibitory 
concentration). The LDs in rats is 55 mg/kg. in- 
travenously. In the dog 125 mg/kg. orally produced 
depression, tachycardia, defecation, salivation, 
emesis and recovery; 6.0 mg/kg. intravenously 
produced the same symptoms and final recovery. 
Warren, Woodbury and Trapold (this issue Federa- 
tion Proc.) will report an intensive study of the 
effects of its chronic administration to dogs. 

A rapid method for the determination of inulin 
in blood and urine. AeEME Hicasu1 (by invitation) 
and LawreEeNcE Peters. Dept. of Pharmacology, 
School of Medicine, Western Reserve Univ., Cleve- 
land, Ohio. Bacon and Bell (Biochem. J. 42: 397, 
1948) used a modified Seliwanoff reaction, devised 
by S. W. Cole, to determine fructose in cadmium 
sulfate filtrates of blood. They mentioned its appli- 
cation to the determination of inulin. We failed to 
recover added inulin consistently from blood and 
urine by this method. However, when a trichlor- 
acetic acid (TCA) rather than a CdSO, filtrate 
was used, and temperature was controlled within 
0.5 C, accurate recoveries resulted. To 2.0 ml. of 
plasma or urine filtrate (8.0% TCA), containing 
7.5-30.0y of inulin, is added 3.0 ml. of 0.15% re- 
sorcinol in alcohol (95%). With the tubes immersed 
in ice water, 3.0 ml. of conc. HCl, containing 7.5 
mg. of FeCl;/1., are added with shaking. The tubes 
are heated in a water bath for 20 minutes at 79.0- 
79.5 C. After rapid cooling, the orange-red color is 
read in a Klett colorimeter (54 filter). Standard 
solutions are analyzed with unknowns on all occa- 
sions. Plasma containing no inulin gives blank 
readings equivalent to 0.7-1.4 mg. %. Urine from 
subjects undergoing clearance studies is diluted 
beyond the point where blank values are obtained: 
Glucose produces additional color requiring corre¢- 
tive calculation only at high concentrations, such 
as those obtained during Tm’ determinations. 
Numerous recovery experiments have yielded 4 
maximum error of 2.5%. Simultaneous inulin and 
creatinine clearance values for dogs agree well. 
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In one experiment the average I/C ratio for 9 con- 
secutive clearance periods was 1.036 (range, 0.99- 
1.08; S.D. 0.032). 

Lack of antagonism of methionine to barbit- 
urates. J. Eucene Hi (by invitation), P. L. 
Ewine, G. A. Emerson and Metvitite Saurun. 
Dept. of Pharmacology, Univ. of Texas Medical 
Branch, Galveston, Texas, and The Sahyun Laby., 
Santa Barbara, Calif. The nutritional significance 
of methionine suggests a possible antagonism by 
it of agents detoxified in the liver. White mice 
treated with tolerated doses of 0.1-0.5 gm/kg. of 
pL-methionine intramuscularly or intraperitone- 
ally were given repeated intraperitoneal doses of 
hexobarbital or thiopental at short intervals until 
approximately 50% of untreated controls died, or 
single intraperitoneal doses of the LDso of pento- 
barbital or phenobarbital. In each case, a larger 
proportion of the methionine-treated mice died 
than of the controls. With pentobarbital, mice 
fasted 24 hours again showed no protective effect 
of methionine. Methionine either is present in 
excess even in fasted mice or else is not involved 
in the major degradation reactions of barbiturates 
in the liver. 

A polarographic study of certain quinones. 
James G. Huron (introduced by C. L. Gemmm11). 
Dept. of Pharmacology, Univ. of Virginia Medical 


School, Charlottesville, Va. The polarograph has 
been used as a qualitative and quantitative 
instrument in the study of certain quinones. The 
quinones examined were : hydroquinone ; 2-methyl- 
hydroquinone; 2,3-dimethyl-hydroquinone; 2,3, - 


5-trimethyl-hydroquinone; 1,4-naphthoquinone; 
2-methyl-1, 4-naphthoquinone; 2-methyl-3-hy- 
droxy-1,4-naph-thoquinone (Phthiocol); 3-hy- 
droxy-1,4-naphthoquinone (Lawsone) and sodium 
1,2-naphthoquinone-4-sulfonate. These quinones 
were studied both in bicarbonate and in glycolytic 
enzymatic mediums. All of the quinones showed 
definite half-wave potentials in the bicarbonate- 
carbon dioxide solution and gave diffusion currents 
which were in direct proportion to the concentra- 
tions. A detailed study was made of the half po- 
tentials of 2-methyl-3-hydroxy-1,4-naphthoqui- 
none (Phthiocol) at various levels of oxidation of 
this compound. A close correlation was obtained 
between these potentials and the oxidation-re- 
duction potentials previously described by Ball. 
(J. Biol. Chem. 106: 515, 1943). In the glycolytic 
enzymatic systems, the half potentials were 
shifted and the diffusion current heights were 
either reduced or totally missing. It is concluded 
from this work that the polarograph is an accurate 
instrument for determining the concentration 
of certain quinones of as low as 1 X 10-4 m 
concentration in a bicarbonate medium and is 
suitable also for determining oxidation-reduc- 
tion potentials of these compounds in bicarbonate 
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buffered solutions. From these results in the 
glycolytic enzymatic systems, it is concluded 
that the half potential shift was due to a change 
in the oxidative level of the quinone system and 
the diffusion current variations were due either to 
combination or to destruction of part or all of the 
quinone. 

Acute toxicity of hydroquinone. Haroup C. 
Hopee, Extiorr A. MAYNarp (by invitation) and 
James H. Srerner (by invitation). Div. of 
Pharmacology and Toxicology, Dept. of Radiation 
Biology, Univ. of Rochester School of Medicine and 
Dentistry, and Eastman Kodak Company, Roches- 
ter, N. Y. The characteristics of acute hydroqui- 
none poisoning have been observed. Dying animals 
did so promptly, those surviving 20 minutes almost 
invariably recovered completely. Convulsions 
were commonly observed; the heart frequently 
beat after respiration ceased. Estimations of the 
LD50 have been made for a number of species. 
Following intraperitoneal administration, mice, 
rats, guinea pigs and rabbits have similar LD50’s. 
After oral administration, cats were most suscep- 
tible, rats and rabbits less so, and mice most re- 
sistant. Cats can, however, ingest approximately 
the lethal dose daily for nearly a month if the HQ 
is mixed in the diet. Fasting rats were twice as 
susceptible as fed rats to oral doses. The LD50 
(orally to rats) of HQ in propylene glycol was con- 
siderably greater than in water solution. Rats were 
maiatained for a period of one month on a) a com- 
mon laboratory mixed diet and b) a commercial rat 
ration; the acute LD50’s (oral administration) 
were identical regardless of previous diets. The 
acute toxicity of commercial photographic-grade 
hydroquinone was the same as that of a carefully 
purified sample when each was administered in- 
traperitoneally. 

Relationship of chemical structure to biliary 
concentration in experimental cholecystography. 
James O. Hoppe and S. ARcHER (introduced by 
A. M. Lands). Biology Div., Sterling-Winthrop 
Research Inst., Rensselaer, N. Y. Replacement 
of one of the hydrogens from the methyl group of 
4-amino-3, 5-diiodotoluene by 2-substituted n-alka- 
noic, cycloalkyl-alkanoic or aryl-alkanoic acids 
yielded compounds which were excreted into the 
bile of cats following oral administration in suffi- 
cient amounts to make the gallbladder opaque to 
x-radiation. Optimum results were obtained with 
the n-alkanoic acid derivatives when the number 
of carbon atoms attached to the phenyl nucleus 
approached seven. The cyclo-alkyl-alkanoic acid 
derivatives were ineffective because of poor ab- 
sorption. The most satisfactory compound was 
found among the aryl-alkanoic acid derivatives in 
the form of the sodium salt of 6-(4-amino-3, 5-diio- 
dophenyl)-a-phenyl propionic acid (WIN 508-2). 
The density of the shadows produced by WIN 
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508-2 appeared to be approximately 1.5 times as 
great as those of iodoalphionic acid at comparable 
dose levels. Upon oral administration to both cats 
and dogs, WIN 508-2 appeared to be relatively 
non-irritating to the gastro-intestinal mucosa, 
readily evacuated from the gallbladder following a 
fatty meal and to produce a minimum of vomiting 
and diarrhea. The acute oral toxicity of the free 
acid in mice was less than that of iodoalphionic acid 
whereas that of the sodium salt, WIN 508-2, was 
slightly greater because of more rapid and efficient 
absorption. 

Metabolic studies in beryllium patients. Jor 
W. How.anp and CurisTiNE WATERHOUSE (intro- 
duced by H. C. Hodge). Dept. of Radiation Biol- 
ogy, Univ. of Rochester, Rochester, N. Y. Systemic 
manifestations of weakness, easy fatiguability, 
anorexia, and weight loss have played an important 
role in the symptomatology of many patients with 
beryllium granulomatosis. Metabolic studies were 
carried out on 4 patients with beryllium poisoning 
in an attempt to determine whether or not these 
patients were able to utilize and store nitrogen on 
an adequate dietary intake. Three of the 4 patients 
studied were malnourished, had lost between 30 to 
40 pounds in weight during their illnesses. Yet 
none was able to establish a significant positive 
nitrogen balance on diets adequate in calories and 
protein. Fecal nitrogen was high on all 3 patients. 
Under the anabolic stimulus of testosterone, one 
patient had a negligible nitrogen storage response ; 
however, another stored moderate amounts of ni- 
trogen under this regime. The implications of these 
findings particularly in reference to anoxia and to 
the systemic effects of beryllium poisoning are 
discussed. 

Effect of quinidine in cyclopropane and cyclo- 
propane-epinephrine induced arrhythmias. R. A. 
Hueeins (by invitation), R. A. Mors (by invita- 
tion), D. W. CHapMan (by invitation), C. A. 
Hanb.LeEy, and L. F. ScHUHMACHER (by invita- 
tion). Depts. of Pharmacology, Medicine and Anes- 
thesiology, Baylor Univ. College of Medicine, Hous- 
ton, Texas. The protective action of intravenous 
quinidine sulfate and lactate against the onset of 
epinephrine induced cardiac arrhythmias under 
cyclopropane anesthesia has been evaluated as to 
rapidity of onset, duration of action and minimum 
effective dose. The dosages used were 1, 5, 10, and 
20 mg/kg. The intravenous administration of quini- 
dine sulfate or lactate in all dosage levels tested 
markedly reduced the incidence of this type of 
cardiac arrhythmia. No difference was found be- 
tween the two forms of quinidine. The onset of the 
protective action was rapid, less than 0.5 minute 
after the completion of the injection, and inde- 
pendent of the dosage. Injections of epinephrine 
up to 10 minutes after the administration of quini- 
dine caused no arrhythmias, regardless of the size 
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of the dose. After 10 minutes, the duration of the 
protecting properties of quinidine tends to vary 
directly with the size of the dose, lasting for an 
average of 24 minutes with 1 and 5 mg/kg., and 1 to 
3 hours with 20 mg/kg. 

Failure to demonstrate biological competition 
between hypnotic and non-hypnotic barbiturates. 
Water W. Jetrer, Ropert P. BRirratin and 
Mary K. Nuter (introduced by George L. 
Maison). Dept. of Legal Medicine, Harvard Medi- 
cal School, and The Massachusetts Dept. of 
Mental Health, Boston, Mass. Sodium salts of non- 
hypnotic barbituric acid derivatives (BAD) as 
follows 1) 5-monoethyl, B. A.; 2) 5-monophenyl, 
B. A.; 3) 5-mono sec. butyl, B. A.; 4) 5,5-ethyl, 
nitropropyl, B. A.; 8) 5,5-methyl (1 methyl butyl), 
B. A.; 6) 5,5-methyl (1 methyl butyl) 4-imino, 
B. A. furnished in small quantities by Abbott 
Laboratories, North Chicago, were tested for their 
analeptic properties against depressant barbit- 
urates in the following way. Twenty-seven rab- 
bits were anesthetized by intravenous pentobarbi- 
tal (40 or 50 mg/kg.) and 26 by phenobarbital (150 
or 175 mg/kg.). Four rabbits died within less than 
one hour after receiving the depressant barbiturate 
alone. The surviving group of 49 rabbits contained 
24 animals that received pentobarbital and 25 that 
received phenobarbital. Fifteen of these (9 pento- 
barbital and 6 phenobarbital) served as controls 
and received no treatment. Each of the remaining 
34 animals then received intravenously one of the 
six BAD test compounds in dosage of 50, 100, or 
150 mg/kg. Each compound was tested in at least 
4 rabbits (BAD no. 5 was not tested against phe- 
nobarbital because of insufficient supply). It was 
clear that in no instance did the injection of the 
test BAD compound significantly decrease the 
depth or duration of the anesthesia caused by the 
previously injected depressant barbiturate. It was 
concluded that the BAD compounds tested were 
not successful biological competitors against pento- 
barbital or phenobarbital under the conditions of 
the experiment. 

Effect of antimalarial drugs on anaerobic gly- 
colysis (acid production) in tissue extracts. RALPH 
Jones, Jr. (introduced by Carl F. Schmidt). 
Dept. of Research Medicine, Univ. of Pennsyl- 
vania, Philadelphia, Penna. A study was made of 
the effect of several antimalarial drugs on anaerobic 
production of acid from glucose by rat brain ex- 
tract, in the system described by Utter, Wood and 
Reiner (J. Biol. Chem. 161: 197, 1945). Pentaquine 
and Pamaquin produced significant inhibition of 
acid production when present in concentration of 
5 X 10° m. Quinine, Quinacrine, Chloroquine and 
Paludrine produced no significant inhibition whe? 
present in concentration of 2 X 10-* m. The system 
described by Utter et al. was modified in an at- 
tempt to localize the site of inhibition of acid 
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production. Inhibition of the same order of magni- 
tude occurred when Hexose diphosphate was the 
substrate, when Fluoride is present in concentra- 
tion of 0.02 Mm, and when arsenate is substituted for 
phosphate in the system. These results indicate 
that these compounds interfere with the conver- 
sion of Hexose diphosphate to Phosphoglyceric 
acid. Studies of the mechanism of this inhibition 
are in progress. The effect of twenty 8-aminoquino- 
line analogues of Pamaquine and Pentaquine on 
acid production in these systems was studied. 
Alteration of chemical structure modified the 
ability of these compounds to inhibit acid produc- 
tion, but there was little correlation between in- 
hibition of acid production and antimalarial ac- 
tivity. 

Effects of ions and enzyme inhibitors on break- 
down of pentobarbital by rat liver slices. J. B. 
Kaun, JR. (introduced by J. M. Coon). Dept. of 
Pharmacology, Univ. of Chicago, Chicago, Ill. Al- 
though it is well established that some barbiturates 
are detoxified by tissues in vitro, the nature of the 
process is not well understood. It was therefore 
decided to study the effects of various ions upon 
the action of rat liver slices on pentobarbital. The 
ions studied are known to be effective in activating 
or inhibiting enzymatic reactions of various types. 
Approximately 200 mg. of liver slices were placed 
ineach of two 250-ml. Erlenmeyer flasks, A and B, 
each containing 90 ml. of Krebs-Ringer bicarbonate 
buffer with glucose. A was boiled for 5 minutes 
while B was maintained at 37°. Both were placed, 
ina water bath at 37°, and 10 ml. pentobarbital, 
0.6 mg/ml. in Krebs-Ringer bicarbonate buffer 
added. Air was bubbled through for mixing and 
oxygenation. Ten-ml. aliquots were taken from 
each at 0, 30, 60, and 120 minutes, and analyzed 
for unchanged barbiturate by a modification of the 
method of Goldbaum (J. Pharmacol. 94: 68, 1948). 
Controls in normal Krebs-Ringer bicarbonate 
buffer with glucose showed 10% destruction of 
pentobarbital in 60 and 120 minutes in flask B, 
while flask A remained constant. Doubling the 
concentration of potassium and omitting calcium 
had no effect. The effects of high and low concen- 
trations of Na, K, Ca, and Mg, and of heavy metals, 
iodoacetate, and cyanide are also reported. 

Effect of acetate donors on creatinine levels 
in blood and urine in dogs. A. KANDEL (by invita- 
tion) and Maynarp B. Cuenoweta. Dept. of 
Pharmacology, Univ. of Michigan, Ann Arbor, 
Mich. Five unanesthetized dogs were injected 
intramuscularly, and one intravenously, with 
monoacetin (glycerol monoacetate). Bladder urine 
was collected by catheter for a period of 10 hours. 
As a control, urine was collected over periods of 
the same length but without administration of 
Nonoacetin. The intramuscular injection of mono- 
teetin resulted in a 25% increase in the total 


PHARMACOLOGY AND EXPERIMENTAL THERAPEUTICS 


305 


amount of creatinine excreted. An 80% increase 
was observed in the animal in which a 5% solution 
of monoacetin was given intravenously. Creatine 
was not excreted during control periods, but ap- 
peared in the urine only after monoacetin was 
administered. Both creatine and creatinine are 
excreted in greatest amounts during the last 2 
hours of the collection period. Intramuscular in- 
jection of propylene glycol in one of the animals 
revealed no increase in urinary creatinine. A bi- 
laterally nephrectomized dog was given 4 gm/kg. 
monoacetin intramuscularly in 1 gm/kg. doses 
every 2 hours. Blood collected at hourly intervals 
showed a steady increase in the creatinine level. 
A marked augmentation in creatinine accumula- 
tion was observed during the 9th and 10th hours. 
Further experiments are being conducted to es- 
tablish the nature of the increase in production of 
creatine congeners by acetate donors. 

Chronic effects of large doses of acetanilid in 
dogs and rats. ALEXANDER G. Karczmar (intro- 
duced by Theodore Koppanyi). Dept. of Pharma- 
cology, Georgetown Univ. School of Medicine, 
Washington, D. C. This is an extension of a study 
of acute toxicity of acetanilid (700 mg/kg.) in dogs 
(Federation Proc. 6: 341, 1947). Daily oral adminis- 
tration of 100 mg/kg. of acetanilid caused no with- 
drawal symptoms after 3 weeks (2 dogs). Adminis- 
tration of 150, 100, and 200 mg/kg. (2, 2, and 7 
weeks; Payne, J. Pharmacol. Exper. Therap. 53: 
401, 1935) was followed by daily methemoglobin 
cycles (duration: 8 hr.) with peaks of 25, 15 and 
35% of total hemoglobin respectively. Discon- 
tinuation of acetanilid in 1 dog after 11 weeks 
caused no withdrawal symptoms. Increase of ace- 
tanilid in 3 other dogs to 400 (3 days) and 600 (4 
days) mg/kg. gave a methemoglobin peak of 65%. 
These levels of acetanilid administration resulted 
ultimately in reversible hypochromic anemia. 
There was drowiness and analgesia, but no with- 
drawal symptoms. Tolerance did not develop since 
methemoglobin, lethal dose and the time of death 
corresponded to those of acute experiments (0.c.). 
Dogs killed during the chronic experiments showed 
earlier, bone marrow hyperplasia and reversible 
changes in. the liver and, later, non-specific changes 
in the central nervous system, cortex and viceral 
organs (Hicks and Karezmar, to be published). 
Daily intraperitoneal administration to rats of } of 
the lethal dose of acetanilid (up to 4 weeks) gave 
similar results with a methemoglobin peak at 35%. 
Withdrawal symptoms developed neither in dogs 
(contrary to Payne, o.c.) nor in rats independently 
of the administration schedule employed. 

Duration of action of anticholinesterases in 
dogs. ALEXANDER G. KarczMar (by invitation) 
and THEeopvoreE Koppanyt. Dept. of Pharmacology, 
Georgetown Univ. School of Medicine, Wash- 
ington, D. C. Potentiation of pressor responses to 
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acetylcholine in atropinized dogs (pentobarbital 
sodium anesthesia) is used in this laboratory as a 
qualitative and quantitative assay of anticholin- 
esterases (Science 106 : 492, 1947). This assay lends 
. itself to establishing the duration of action of anti- 
esterases (maximally potentiating doses used 
throughout) since the animal survives under test 
conditions for any desired time. It was found by 
means of this method that physostigmine and neo- 
stigmine are short-acting antiesterases with a 
duration of potentiation up to 6 hours. A thiophos- 
phate type of antiesterase, 0-O0-diethyl p-nitro- 
phenol thiophosphate, belongs here also with a 
5-hour duration of action (Anat. Rec. 101: 89, 
1948). A compound with an alleged specific action 
on pseudocholinesterase, dimethylearbamate of 
(2-hydroxy-5 phenyl-benzyl) trimethylammonium 
bromide proved to be a short-acting (2 hours) true 
anticholinesterase. Organic phosphate esters are 
either long- or intermediate-acting. DFP belongs 
to the first category with complete extinction of 
potentiation of pressor effects after one week. 
Hexaethyl tetraphosphate (HETP) and tetraethyl 
pyrophosphate (TEPP, possibly active factor of 
HETP) cease to act after 12 hours. In all cases, 
antiesterase activity decreases rapidly at first and 
slowly after 50% of the effect disappears. Deter- 
mination of antiesterase activity in terms of nico- 
tinic effects of acetylcholine measures the biologi- 
cal reversibility of esterase inhibitors. It generally 
confirms the results obtained in vitro and seems 
free of errors due to dissociability of the esterase- 
antiesterase complex during in vitro procedures, 
(Goldstein. J. Gen. Physiol. 27: 529, 1944). 
Relation between chemical constitution and 
estrogenic action in a group of azomethines. H. 
H. Keasiine and F. W. ScHvuever (introduced 
by E. G. Gross). College of Pharmacy and 
Dept. of Pharmacology, College of Medicine, 
State University of Iowa, Iowa City, Ia. This 
work is based on the working hypothesis that 
estrogenic compounds should consist of a rela- 
tively inert molecular structure with two 
active hydrogen-bond forming groups located 
at an optimum distance of 14.5 A units (measured 
on Fisher-Hirschfelder-Taylor Atomic Models). 
Since the 4,4’-dihydroxy derivatives of stilbene 
(—CH=CH—) and azobenzene (—N=N—) 
(Schueler, F. W., Science 103: 221 (1946) show an 
estrogenic response, a study of the intermediate 
type of linkage as represented by the azomethines 
(—CH==N—) was carried out. In order to investi- 
gate the importance of variations in hydrogen-bond 
forming power, substitutions were made in the 
4,4’ positions of the basic structure, benzylidene 
aniline. All 16 possible combinations of the 4 sub- 
stitution groups, hydrogen, hydroxyl, methyl, and 
methoxyl, were prepared and tested. The dihy- 
droxy derivative best fulfills the requirements or 
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the hypothesis ; the methoxy derivatives represent 
blocking of the hydrogen-bond forming groups; 
and the methyl and hydrogen substitutions are 
groups of low or no hydrogen-bond forming power. 
The estrogenic tests were carried out using ovari- 
ectomized rats; 4,4’-Dihydroxy benzylidene ani- 
line produced a full estrogenic response in 12.5 
mgm. doses administered subcutaneously, and in 
25y doses intravaginally. None of the other deriva- 
tives produced an estrogenic response in 25-mg. 
doses given subcutaneously. An investigation of 
other aspects of the general pharmacology of azo- 
methines as well as the substitution of other ring 
linkages for the azomethine linkage in 4,4’-di- 
hydroxy-dipheny] derivatives (e.g., —CO—NH-; 
—CH.—O—; —SO.—-NH; —CH.—NH—; —S-— 
S—; —CH(C:H;)—N(C2Hs)—; —CO—CO-; 
—CH(OH)—CO—; and —CO—O—) is now in 
progress. 

Liver as the major organ involved in the de- 
toxication of thiopental by the dog. A. R. Keity 
(by invitation) and F. E. Sxarpeman. Dept. of 
Pharmacology, Univ. of Michigan, Ann Arbor, 
Mich. Previous work from this laboratory, using 
in vivo methods, has established the liver as the 
major organ involved in the detoxication of thio- 
pental in 3 animal species (mouse, rat, and mai). 
In vitro experiments have also demonstrated the 
ability of both rat liver slices and mince to degrade 
this thiobarbiturate. Evidence presented here im- 
plicates the liver as the major site of detoxication 
of thiopental in the dog. One approach employed 
was a comparison of rate of disappearance from 
plasma of thiopental in normal dogs and in animals 
with reduced portal blood flow (Eck fistula). In 
both groups, plasma levels declined at the same 
rate for the first 8 minutes following injection of 
20 mg/kg. of the drug. At 2.2 mg. % the curve for 
the Eck fistula animals leveled off and fell very 
gradually until the righting reflex was regained at 
63 hours at a level of 1.29 mg. %. The normal curve 
dropped much more abruptly, the righting reflex 
returning 56 minutes after injection at approxi- 
mately the same plasma level (1.2 mg. %) as in the 
Eck fistula group. The second experimental method 
consisted of a comparison of plasma decay curves 
in the heart-lung, heart-lung-liver, and heart-lung- 
kidney preparation. The heart-lung preparation 
(morphine-chloralose anesthesia) showed a very 
gradually falling plasma thiopental curve, so that, 
after 70 minutes, approximately 25% of the drug 
had disappeared ; over the same period of time, in 
the heart-lung-liver preparations, 2} times as much 
was removed. Preliminary experiments indicate 
that heart-lung-kidney preparations may degrade 
thiopental to some extent although not nearly 48 
rapidly as heart-lung-liver preparations. 

Effects of podophyllotoxin and picropodophyllin 
on intact intestine and salivary secretion of non- 
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anesthetized dogs. Marcaret G. KE.y (by in- 
vitation), ALpo P. Truant (by invitation) and 
Paut K. Smira. Dept. of Pharmacology, George 
Washington Univ. School of Medicine, Wash- 
ington, D. C. A comparative study has been made 
of the pharmacological effects of podophyllotoxin 
and picropodophyllin (isomeric compounds ob- 
tained from podophyllin) on the intact intestine 
of non-anesthetized dogs, with Thiry-Vella fistulae. 
At the same time salivary secretion was investi- 
gated. The activity of the freed loop of the intestine 
was recorded by the classic rubber balloon and 
tambour method. Both compounds were injected 
intravenously in the form of a fine suspension in 
saline. Fifteen to 30 minutes after injection of 0.5 
and 0.75 mg/kg. of podophyllotoxin in dogs weigh- 
ing 10 to 15 kg. an irregular decrease in amplitude 
of contractions occurred, with a slight decrease in 
tone which at times increased. The rhythmicity 
of contractions remained normal. Normal gut activ- 
ity returned in 3 hours at the above dose levels. 
Ata dose of 5 mg/kg. of picropodophyllin no effects 
were seen on the gut but salivation was increased. 
However, respiratory rate was intermittently in- 
terrupted by periods of dyspnea. When a dose of 
7.5 mg/kg. was used a regular increase in the ampli- 
tude of contractions was demonstrated with an 
increase in tone. In certain experiments intermit- 
tent quiescent periods occurred. In all the experi- 
ments with picropodophyllin, at the latter dose 
level, perfuse salivation was seen which was 
blocked completely by 0.1 mg/kg. of atropine. A 
dose of 0.5 mg/kg. of atropine was not completely 
effective in blocking the gut effects of picropodo- 
phyllin. In a total of 20 experiments no catharsis 
was seen and no animals died. 

Use of C'4 in studies of metabolism of plant 
products. F. E. Kinsey. Dept. of Pharmacology, 
Univ. of Chicago, Chicago, Ill. Some of the techni- 
tal problems arising in a program of biosynthesis 
of radioactive drugs and their use in metabolic 
studies are discussed. A simple Geiger tube for the 
determination of the radioactivity of very weak 
samples is described. Briefly it consists of a bell- 
shaped tube, the open end of which is fitted with 
4sliding-tray arrangement for the insertion of the 
sample within the sensitive area of the counter. 
The counting gas, which flows continuously through 
the counter at atmospheric pressure, is helium 
saturated with ice-cold absolute alcohol. The avail- 
able space on the sample ‘holder is approximately 
0 cm?. The absence of a window and the position 
of the sample permits the counting of all 
betaparticles escaping from the sample. High sensi- 
tivity is essential for this work because of the dilu- 
tion of the C14 in the process of the biological syn- 
thesis of the drugs by the plant and the further 
dilution by the C% of the experimental animal 
wed for the metabolic studies. Methods of han- 
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gling the biological materials are given with illus- 
trations from experiments on the metabolism of 
radioactive digitoxin. 

Actions of calcium and tetraethylammonium 
ions on the rat diaphragm preparation. CHARLES 
J. KEensiteR (introduced by McKeen Cattell). 
Dept. of Pharmacology, Cornell Univ. Medical 
College, New York City. The rat diaphragm prepa- 
ration stimulated through its phrenic nerve at 
rates of 5 or 30 per minute failed rapidly when 
placed in a calcium-free Ringer’s solution but not 
when in potassium-, magnesium- or phosphate-free 
Ringer. The threshold concentration of calcium 
required for minimal activity varied from 4.5 to 
6.5 X 10-4 m while that for maximum activity 
varied from 7 X 10-4 m to 1.2 X 107? m. High 
concentrations (2.5 X 107? m) of calcium depress 
activity. Tetraethylammonium bromide (TEA) 
has been found to substitute for calcium on a 
molar equivalent basis in restoring maximum ac- 
tivity in calcium-deficient solutions providing the 
calcium concentration has been adjusted to that 
required for minimal activity. TEA did not sub- 
stitute for calcium at subthreshold levels and did 
not appreciably lower the calcium threshold. The 
sensitivity of the diaphragm preparation to the 
curarizing agents p-tubocurarine chloride (DTC) 
and dihydrobetaerythroidine HCl (HBE) was 
greatly increased by lowering the calcium concen- 
tration. Neostigmine was not an effective antago- 
nist of DTC at low calcium concentrations. TEA 
antagonized the action of DTC and HBE and toa 
lesser extent the failure produced by acetylcholine 
following treatment with DFP. Triethylphenyl- 
ammonium chloride showed slight anticurare activ- 
ity and calcium replacement value but triethyl- 
sulphonium iodide,  triethylethanolammonium 
chloride, and dimethyldiethanolammonium ,chlo- 
ride showed neither. 

Reversible blocking action of DFP at the neuro- 
muscular junction of the rat diaphragm prepara- 
tion. CHarRLEs J. KensLER and CHARLES BERRY 
(introduced by McKeen Cattell). Depts. of 
Pharmacology and Anatomy, Cornell Univ. Medi- 
cal College, New York City. A study of the action 
of DFP (diisopropyl fluorophosphate) on the rat 
phrenic nerve-diaphragm preparation (Bulbring, 
Brit. J. Pharmacol & Chemotherapy 1: 38, 1946) 
has shown that in low concentrations (5 X 10-* m) 
it increased the response of the rat diaphragm to 
nerve stimulation at rates of 5 and 30/min., whereas 
higher concentrations (5 X 10-* Mm) prevented the 
response. The high concentration of DFP caused 
failure within 2 minutes but this was readily re- 
versed as long as one hour later. The bath tem- 
perature was 38°C. Measurement of the phrenic 
nerve action potential and the response of the 
diaphragm to direct stimulation localized this 
blocking action of DFP at the neuromuscular junc- 
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tion. In the presence of low concentrations of DFP 
and after exposure to high concentrations, acetyl- 
choline (1-2 micrograms/ml.) ‘curarized’ the prep- 
aration. The evidence obtained is inadequate to 
differentiate between the two most likely explana- 
tions for the reversibility of this block: a) that the 
neuromuscular block produced by DFP is due to 
acetylcholine accumulation and that at least a 
functionally adequate amount of cholinesterase 
recovers its activity or b) that DFP in high con- 
centrations possesses an action affecting neuro- 
muscular transmission other than cholinesterase 
inhibition. 

Adrenolytic activity of a series of N-(9-fluor- 
enyl)-beta-chlorethylamines. JAMES KERWIN (by 
invitation), GLENN E. Utiyor (by invitation), 
Epwin J. Fettows, Epwarp Macxo (by invita- 
tion). Research Div. Smith, Kline and French 
Labys., Philadelphia, Penna., and Dept. of Phar- 
macology, Temple Univ. School of Medicine, Phil- 
adelphia, Penna. Substances with the following 
structure were compared with ‘Dibenamine’ for 
their effect after intravenous administration on 
the pressor action of epinephrine in cats anesthe- 

R 

| 
tized with pentobarbital sodium: R:i—N—CH.— 
CH:—Cl.HCIl. In all of the compounds R = the 
9-fluoreny] radical. Activity greater than that of 
‘Dibenamine’ was noted only in the case of the 
compound in which R; was ethyl. In those sub- 
stances in which R; was methyl, propyl, isopropyl 
or secondary butyl, activity comparable with that 
of ‘Dibenamine’ was obtained. The derivatives in 
which R; was n-butyl, isobutyl, n-amyl, isoamyl, 
n-heptyl, benzyl or phenylisopropy! were less ac- 
tive than ‘Dibenamine’. 

Studies on radioactive digitoxin (Digitalis la- 
nata). T. Evcene Kimura (by invitation) and 


E. M. K. Geruine. Dept. of Pharmacology, Univ.. 


of Chicago, Chicago, Ill. Radioactive digitoxin was 
biosynthesized by the incorporation of C!*O2 into 
D. lanata by employing the method as reported 
by Geiling et al. (Science 108 : 558, 1948) and by the 
concurrent. use of a humidity-controller recently 
described (Science 108: 560, 1948), while extrac- 
tion of the glycoside was conducted in a manner 
substantially similar to that described by the 
authors. Quantities of C'*O2, varying from a total 
of 600-1440 uc (300-180 uc/plant) were introduced 
in divided doses at suitable intervals into batches 
of lanata grown for 4-6 weeks. Intensities of radio- 
activity from the crystallized glycosides in the 
order of 15,000 cpm/mg. and 25,000 cpm/mg. were 
registered from a 10-cm.? surface, employing an 
internal Geiger counter (to be described elsewhere) 
when plants given 180 uc and 300 uc, respectively, 
were employed. Preliminary studies on the per- 
fused hearts of rats and guinea pigs indicate pres- 
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ence of higher levels of radioactivity localized in 
the ventricles than in the atria, the rat heart 
showing a greater degree of difference than the 
guinea pig. Distribution studies have been carried 
out in the frog, guinea pig, and rat. 

Further studies on the pharmacology of adren- 
olysis. THEODORE C. Kine (introduced by Theo- 
dore Koppanyi). Dept. of Pharmacology, George- 
town Univ. School of Medicine, Washington, D.C. 
The hemodynamic responses of nembutalized dogs 
to epinephrine, p.L-nor-epinephrine, and pt-N- 
isopropylarterenol (isuprel) (5-10 gamma/kg.) 
were studied following administration of gradually 
increasing doses of yohimbine, benzylimidazoline 
(priscol), dibenamine, and _ ergotamine. Epi- 
nephrine effects are progressively decreased until 
complete abolition of the pressor response is ob- 
tained at the following dosage levels (mg/kg.): 
yohimbine—0.75, priscol—2.0, dibenamine—1.0. 
Reversal of epinephrine pressor effects does not 
occur until larger doses of these compounds are 
given (mg/kg.): yohimbine—2.0, priscol—10.0, 
dibenamine—10.0. Diminution but never complete 
inhibition or reversal of nor-epinephrine responses 
was observed with all doses cited. Fifty per cent 
diminution of response to nor-epinephrine was 
observed with yohimbine—0.2; priscol—0.4; di- 
benamine—3.0 (mg/kg.). Isuprel effects showed 
50% inhibition only following yohimbine (0.5 mg/ 
kg.) and priscol (1.0 mg/kg.). Isuprel effects were 
exaggerated by dibenamine. Ergotamine tartrate 
(0.05 mg/kg. or more) produced well over 100% 
potentiation of epinephrine and nor-epinephrine 
pressor effects. Similar doses produced complete 
reversal of isuprel effects with pressor responses 
over 50 mm. Hg. Epinephrine responses poter- 
tiated by ergotamine are reversed only by larger 
than the minimum effective doses of priscol or 
dibenamine. 

Pharmacological actions of two aliphatic 
amines. THEODORE O. KiNG (introduced by Theo- 
dore Koppanyi). Dept. of Pharmacology, George- 
town Univ. School of Medicine, Washington, D. C. 
Cocaine HCl (5-10 mg/kg.) administered intra- 
muscularly completely abolishes or greatly in- 
hibits pressor responses elicited by 2-methyl 
amino-6-hydroxy-6-methy] heptane (aranthol, Bil- 
huber-Knoll) (1.0-5.0 mg/kg.) and by 2-methy! 
amino heptane (oenethyl, Bilhuber-Knoll) (0.02- 
0.10 mg/kg.). In similar experiments in which di- 
benamine HCl (20 mg/kg.) was used, complete 
abolition or marked (65-95%) inhibition of the 
pressor responses to aranthol and oenethy! were 
observed. Cocaine was generally more effective 
than dibenamine in this respect so that when 00- 
caine was used following dibenamine, further de- 
pression of the reduced responses were obtained. 
In experiments in which dibenamine was used 
following cocaine, small pressor responses were 
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obtained with aranthol after dibenamine adminis- 
tration, even in cases where there had been com- 
plete abolition of pressor responses by cocaine. 
The effectiveness of aranthol in antagonizing hypo- 
tension due to spinal anesthesia (procaine) was 
tested in laminectomized dogs. Aranthol HCl 
(5 mg/kg.) was administered after the mean arte- 
rial blood pressure fell to about 80 mm. Hg. The 
injection of this amine produced pressor effects up 
to 50 mm. Hg. The blood pressure then gradually 
fell to a level still 10 mm. above the hypotensive 
minimum and remained at this level for 1? hours. 
Aranthol was also effective in dilating the pilo- 
carpine-constricted bronchial musculature. No 
tachyphylaxis was observed when aranthol HCl 
(2.6 mg/kg.) was injected intravenously at 5- 
minute intervals. 

Heart sounds—electrostephone and recording 
machine (motion picture). Harry KirscHBauM 
(introduced by F. F. Yonkman). Detroit, Mich. 
This presentation deals with amplification and 
registration of cardiac sounds. It includes a de- 
scription of the electrostephone and recording 
device. This device amplifies human fetal heart 
sounds and a permanent recording of the fetal and 
adult heart sounds can be made on wire, tape or 
film. By means of this instrument the response can 
be determined of both fetal and adult hearts to 
various pharmacologic agents. The machine has 
been used successfully in experimental research 
as well as in clinical surgery. 

Cholinesterase as a cholinergic blocking agent. 
THEopoRE Koppanyl and ALEXANDER G. Karcz- 
mMaR (by invitation). Dept. of Pharmacology, 
Georgetown Univ. School of Medicine, Washington, 
D. C. Among the cholinergic blocking agents, 
atropine-like and curare-like drugs owe their activ- 
ity to specific effects on acetylcholine receptors. 
They appear to act independently of the acetyl- 
choline-cholinesterase chain reaction ; in fact, some 
show an antiesterase rather than an anti-acetyl- 
choline effect. The employment of a new purified, 
injectable, true cholinesterase (Special Chemi- 
cals Division, Winthrop-Stearns, Inc.) added a 
third type of cholinergic blocking agent to pharma- 
cological technique (Anat. Rec. 101 : 36, 1948). This 
substance, upon intravenous injection, antagonizes 
both the muscarinic and nicotinic effects of in- 
jected acetylcholine in the intact mammal. The 
injection of cholinesterase into the turtle heart 
accelerates the rate and reverses other cholinergic 
effects obtained following the intracardiac injec- 
tion of acetylcholine or of physostigmine. Cholin- 
esterase injections, however, failed to prevent the 
cardiac effects of the faradic stimulation of the 
vagus. In cases where bradycardia produced by 
acetylcholine or physostigmine was abolished by 
cholinesterase, the vagus could not be paralyzed 
even by the intracardiac administration of massive 
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doses of this enzyme. The effect of cholinesterase 
on injected acetylcholine, and the comparative 
inefficiency of the enzyme in relation to vagus 
stimulation were observed also in dogs and cats. 
Unless it can be demonstrated that the enzyme 
does not penetrate to the site of acetylcholine 
liberation in the neuro-muscular effector system, 
the above observation is of distinct theoretical 
significance. 

Mechanism of action of anticholinesterase. 
THEODORE Koppanyt. Dept. of Pharmacology, 
Georgetown Univ. School of Medicine, Washington, 
D. C. Anticholinesterases potentiate the musca- 
rinic and nicotinic effects of acetylcholine, the 
ganglionic effects of nicotine and the responses to 
cholinergic (including preganglionic) nerve stimu- 
lation. In larger doses they paralyze the sympa- 
thetic ganglia. This phenomenon is possibly inde- 
pendent of acetylcholine accumulation, because a) 
paralytic and antiesterase concentrations of in- 
dividual drugs differ; 6) nicotine pressor effects 
and pressor effects obtained on preganglionic 
stimulation are likewise abolished by paralytic 
doses of anticholinesterases; c) in some instances 
the paralytic effect of one antiesterase may be 
reversed by another, or even by the same anti- 
cholinesterase (Science 106: 492, 1947). This latter 
effect may be related to the reversal by anticholin- 
esterases of nicotine paralysis of autonomic (not 
solely sympathetic) ganglia. Antiesterases, how- 
ever, differ in several respects from each other. 
a) Those of the physostigmine or neostigmine type 
prevent the pharmacological effects of DFP (in- 
tact animal). Acetylcholine pressor effects in 
atropinized and physostigminized animals are not 
further increased: following administration of 
various doses of DFP. On the other hand, DFP and 
other phosphate esters have no such inhibitory 
effects on physostigmine or neostigmine, or on 
each other. b) The antiesterases differ as to po- 
tency, ganglionic paralytic dose, duration of action, 
and as to shape of curves, expressing the relation- 
ship between their concentration and the magni- 
tude of the pressor effect of acetylcholine in atro- 
pinized animals. c) Some antiesterases appear to 
inhibit pseudo-cholinesterase but not true esterase. 
The assay of anticholinesterases used in this 
laboratory did not confirm this specificity. Their 
action is better explained in terms of the concept 
of ‘essential cholinesterase’ (Milit. Res. Developm. 
Board 4: 271, 1948; Bull. Johns Hopkins Hosp. 
83: 532, 1948). 

Pharmacologic and toxicologic data concerning 
diethylaminoethyl ester of 1-phenyl-cyclopen- 
tane-l-carboxylic acid hydrochloride (Parpanit). 
CuHaRLEs P. Kraartz (by invitation), CHARLEs M. 
GRUBER, JR., HuBerT L. SHIELDS (by invitation) 
and CHaR.LEs M. GruBER. Dept. of Pharmacology, 
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.Jefferson Medical College, Philadelphia, Penna. 
‘The LD of parpanit has been determined as 
‘follows: rabbits intravenously, 24.5 mg/kg. ; white 
mice intravenously, 45.1 mg/kg. white mice intra- 
peritoneally, 222.3 mg/kg.; white rats intraperi- 
toneally, 209 mg/kg. Toxic doses of the drug in 
these animals produce symptoms indicative of 
strong stimulation of the central nervous system, 
with death resulting ultimately from respiratory 
paralysis. In relatively non-toxic doses, parpanit 
has been found to have the following actions in 
experimental animals: a transitory vasodilatation 
independent of the central nervous system ; a block 
of the terminal receptors of the parasympathetic- 
innervated structures rendering them insensitive 
both to nerve stimulation and applied acetylcho- 
line; inhibition of activity of the intact intestine 
and depression of intestinal musculature; depres- 
sion of the frog ventricle and excitation of the 
mammalian uterus. Comparative experiments have 
established that parpanit is similar qualitatively 
to trasentin which it resembles chemically, but is 
somewhat more active in inhibiting the intestine 
and in its parasympatholytic effect. Parpanit in 
the latter action is much less potent than atropine. 

Effect of intravenous ‘Tween’ solutions in 
various animals and man. JoHN C. KRaAnTz, JR. 
and JosepH G. Birp. Dept. of Pharmacology, Univ. 
of Maryland School of Medicine, Baltimore, Md. 
Polyoxyethylene derivatives of sorbitan esterified 
with fatty acids such as oleic, lauric and stearic, 
are used as dispersing agents for fatty substances 
under the name of ‘Tweens.’ We have observed 
that these substances when injected intravenously 
into dogs (in dilute solution) and other species of 
the canine family, produce a prolonged fall in blood 
pressure, which presumably is due to the release 
of histamine or some histamine-like substance. In 
other species of common laboratory animals this 
condition does not obtain, nor has it occurred in a 
limited number of tests in man. 

Uptake of bromsulphthalein by the liver of the 
rat. II. Studies with radioactive bromsulphthalein 
(BSP). Joun Kress (by invitation) and Ratpu 
W. Braver. Dept. of Pharmacology and Experi- 
mental Therapeutics, School of Medicine, Louisiana 
State Univ., New Orleans, La. Bromsulphthalein 
containing S*® has been prepared by the reaction 
of phenoltetrabromphthalein with H2SO, contain- 
ing S*. The material has been purified by chro- 
matographic adsorption; one milligram of the end 
product contains 0.1 millicurie of S*. The rate of 
exchange with inorganic sulfate of the —S*O; at- 
tached to the dye in aqueous solution, in tissue 
slice experiments, and in vivo is unimportant 
quantiatively if the experiments are completed 
within 3 hours or less; the exchange rate under 
these various conditions being of the order of 5% 
per hour or less. Radioactive BSP has been used in 
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a study of the release of BSP taken up by liver 
slices against very low concentrations of BSP in 
the circumambient fluid. Also the exchange of 
tagged BSP taken up by liver slices against various 
BSP concentrations in the medium has been 
studied. Results to-date indicate that the BSP 
taken up by liver slices falls into two fractions, one 
of which is released or exchanged at a rapid rate, 
while the second fraction, larger in amount, is 
released at a constant rate independent of the in- 
tracellular concentration. The dye was adminis- 
tered intravenously to a series of rats whose ab- 
domen was prepared for quick laporatomy. Five 
minutes after the administration of the dye the 
livers were frozen by liquid air, transferred to a 
freezing microtome, and sections cut for radio- 
autographic studies in a cryostat at —20°C. A 
stripping film technique was used for the prepara- 
tion of the radioautographs. Results to-date con- 
firm early conclusions that the uptake of BSP does 
not involve the Kupffer cells but proceeds directly 
from the plasma into the hepatic cells. 

Quiescence preceding peristaltic constriction 
in the ileum. Huco Kruscer. Dept. of Zoology, 
Oregon State College, Corvallis, Ore. Subcutaneous 
injection of morphine and its derivatives in ade- 
quate doses usually initiates peristalsis in Thiry- 
Vella loops of the ileum in dogs. Activity of the 
lower ileum was recorded once weekly from 4 
Brodie bellows connected to a tandem, double- 
chambered, water-filled balloon inserted into the 
lumen of the loop. The pressure used to distend 
the chambers of the balloon was 31 cm. of water. 
Drugs were administered after a 100’ control 
period. The advancing constriction of peristalsis, 
as described by Bayliss and Starling, is preceded 
by an advancing area of inhibition. In our experi- 
ments, the inhibition usually involved both a re- 
laxation of the ileal muscle and a complete cessa- 
tion of rhythmic contractions. Occasionally rhyth- 
mic contractions did not cease but were reduced 
in magnitude. The duration of the period of com- 
plete quiescence was 10 seconds or less in 731 out 
of 3057 measurements obtained from 2012 waves 
recorded during 536 experiments on 33 animals; 
1453 waves had a period of complete quiescence 
between 10 and 30 seconds, 744 between 30 and 60 
seconds and 129 were over one minute in duration. 
The longest period of quiescence measured was 
290 seconds. Thus a quiescent period was question- 
able or negligible in 24% but was easily appreciable 
in 76% of the observations. The quiescence usually 
developed while the ileal muscle relaxed prior to 
the arrival of the advancing area of constriction 
but quiescence, prior to the arrival of the constrict- 
ing ring, often occurred without relaxation of the 
ileal muscle, especially if the ileum was already 
nearly maximally relaxed. 

In vivo action of morphine, urethane and pheno- 
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barbital on the glycogen synthesis from glucose 
in the rat liver. Ernest Kun and L. G. Asoop (in- 
troduced by E. M. K. Geiling). Dept. of Pharma- 
cology, Univ. of Chicago, Chicago, Ill. Starved rats 
were injected with varying doses of morphine, 
urethane and phenobarbital one hour before glu- 
cose administration by stomach tube, and the liver 
glycogen and carbohydrate intermediates were 
measured 5 hours later. While normal starved rats 
synthetized an average of 36 mg. glycogen/gm. of 
liver in 5 hours after glucose administration, 100 
mg/kg. morphine or 1 mg/kg. urethane completely 
inhibited glycogen deposition. Phenobarbital in 
100 mg/kg. doses produced 58% inhibition. The 
degree of inhibition was a function of the dose. 
Morphine proved to be the most potent inhibitor, 
10 mg/kg. causing 90% inhibition. Analyses for 
phosphorylated carbohydrate intermediates in 
drug-treated rat livers revealed.a complete inhibi- 
tion of esterification of inorganic P. Inorganic P 
was completely esterified in normal animals re- 
ceiving glucose while none was esterified in the 
drug-treated ones. The quantitative distribution 
of the intermediates varied depending on the drug 
studied. A marked decrease in nucleoprotein phos- 
phorus (0.1-0.2 mg/gm. compared with the normal 
of 1.5 mg/gm.) and phospholipid phosphorus 
(0.075-0.150 mg/gm. compared with normal values 
of 0.9-1.1 mg/gm.) was observed in the drug- 
treated animals. 

Guanidine: the agent responsible for the con- 
vulsive response to intracisternally injected strep- 
tomycin. S. Kuna (by invitation), F. Cucnre (by 
invitation) and H. Moutror. Merck Inst. for Thera- 
peutic Research, Rahway, N. J. In an attempt to 
determine whether the convulsive response caused 
by streptomycin on intracisternal injection in 
rabbits was due to an intrinsic property of the 
streptomycin molecule, or to an impurity, the 
following investigation was undertaken. Testing 
individual components of this molecule indicated 
that guanidine was itself capable of causing this 
response. It was further demonstrated that strep- 
tomycin, streptidine or acetamidine caused like 
degrees of convulsive response when administered 
on the basis of their guanidine content. It was thus 
evident that the convulsive response produced by 
intracisternal administration is due to the guani- 
dine content in the molecule. Impure streptomycin 
administered intracisternally on a unit basis caused 
more severe convulsions than the same amount of 
pure streptomycin similarly administered. Anal- 
yses of several lots of streptomycin of varying 
purity showed that on a unit basis, impure strepto- 
ycin contained a larger amount of guanidine than 
telatively pure streptomycin. When these lots 
Were administered intracisternally in rabbits on 
the basis of their guanidine content, comparable 
‘onvulsive responses were obtained. It is thus 
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evident that the extra guanidine present as im- 
purity or as degradation products in low potency 
streptomycin is responsible for the greater od 
vulsive response observed following intracisternal 
injection of such material. - 

Storage of DDT in the fat of the rat. Frrepa 
Kunze (by invitation), A. A. Netson, O. G. 
FitznueH and Epwin P. Laue. Div. of Phar- 
macology, Food and Drug Administration, Federal 
Security Agency, Washington, D. C. Answers to 
the following questions were sought: /) Is there a 
level of DDT intake in the diet at which no storage 
in the fat occurs? 2) What is the relationship be- 
tween length of exposure to DDT and storage in 
the fat? 3) How rapidly does DDT disappear from 
the fat after exposure is terminated? 4) What is 
the relation between age and rate of DDT accumu- 
lation in fat? 5) What is the lowest level of intake 
of DDT at which pathological changes may be seen 
in the liver? Answers to these questions are as 
follows: 1) Accumulation of DDT in the fat occurs 
at every level of intake down to and including 1 
ppm. 2) With time, there is a progressive rise in 
storage, reaching a maximum at 23 weeks. This 
period of time necessary to reach maximum storage 
is independent of the level of intake within the 
range of 1-10 ppm. 3) Fifty per cent of the DDT 
store still remains after one month on a DDT-free 
diet ; 25% after 3 months. 4) Comparison between 
groups of weanling and 4-month-old rats revealed 
identical rates of DDT accumulation, in spite of 
the fact that the consumption of DDT on a per 
kg. body weight basis is considerably greater in the 
younger animals. 5) Evidence of liver injury has 
been noted in rats consuming diets containing 
5 ppm. DDT for 4-6 months. 

Beryllium posoning: II. One-year studies by 
intratracheal injection. C. W. LABELLe, P. Mor- 
row, C. Booru, F. Wescorr, G. MELVILLE (in- 
troduced by H. C. Hodge). Dept. of Radiation 
Biology, Univ. of Rochester, Rochester, N. Y. A 
study has been made on a total of 325 rats and 18 
rabbits exposed to beryllium, with suitable con- 
trols, plus smaller numbers of mice, guinea pigs, 
monkeys and dogs. Each of these animals received 
beryllium by intratracheal injection, usually as 
an insoluble compound, at levels ranging from 5 to 
100 mg.Be/kg. Data are presented showing the 
resulting growth, mortality, hematology (10 vari- 
ables), urine chemistry (15 variables), gross organ 
changes, organ weights (5 organs) and histological 
changes, and lung beryllium content over a period 
of one year after the injection. A chronic type of 
lesion developed in the lungs of most of the exposed 
animals which was consistent within a given species 
and for a given compound, although in no case 
identical with the human chronic lesion. During 
the same period, most of the commonly measured 
variables in the blood and serum remained normal. 
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The outstanding changes were increases in blood 
platelets and the absolute polymorphonuclear con- 
tent of the circulating blood. 

Bronchodilator action of butanol derivatives. 
A. M. Lanps, O. H. Ste@munp (by invitation) and 
EstELLE ANANENKO (by invitation). Biology Div., 
Sterling-Winthrop Research Inst., Rensselaer, N.Y. 
Bronchodilator action was determined in isolated 
perfused guinea pig lungs. The doses, in micro- 
grams, required to abolish histamine constriction 
were: Butanefrine, 1-(3,4-dihydroxy-phenyl)-2- 
amino-1-butanol-120; isopropyl analog, 1 - (3,4 - 
dihydroxypheny]) - 2 - isopropylamino -1-butanol 
HCl1-5.0; cyclopentyl analog, 1-(3,4-dihydroxy- 
phenyl) - 2 - cyclopentylamino - 1 - butanol 
HCI-1.0: epinephrine-5; Isuprel-1.5. Results ob- 
tained in guinea pigs with nebulized histamine 
are shown below: 








Butanefrine 

Isopropy! analog 

Cyclopentyl analog................ 
Isuprel 

Epinephrine 











The cardiovascular action of these butanol deriva- 
tives is much weaker than that of Isuprel. The 
Isuprel ratios for action on heart rate were: Bu- 
tanefrine—300, isopropyl analog—30, cyclopentyl] 
analog—60. If the bronchodilator action is com- 
pared with the effect on the heart rate, the greatest 
therapeutic margin is obtained with the cyclo- 
pentyl derivative and with the isopropyl deriva- 
tive > Butanefrine. The most effective broncho- 
dilator derivatives are effective spasmolytic agents 
for the intestine and uterus. Acute toxicity was 
determined by intravenous injection into albino 
mice. The LDso values in mg/kg. were: Buta- 
nefrine—117, isopropyl analogz—57, cyclopentyl 
analog—84, epinephrine—2.7, Isuprel—77. 
Alteration of the pH of the blood as a means of 
improving experimental cardiac anoxia. Kurt 
LANGE, Victor TcHERTKOFF, FRANK GRAIG and 
Davip WEINER (introduced by M. G. Mulinos). 
Dept. of Medicine, New York Medical College, New 
York City. The anoxic pattern found in E.K.G.’s 
of dogs and rabbits following exposure to lowered 
oxygen tension in the inspired air or to cold en- 
vironment can be reversed by the administration 
of acids lowering the pu. Moreover a shift of the 
blood px to the acid side prevents the appearance 
of the anoxic pattern of the E.K.G. of animals in 
an anoxia test. These effects are due to an increased 
oxygen dissociation with subsequent increase in 
oxygen available to the tissues. Normal animals 
do not show a change in their E.K.G. pattern with 
lowering of the pu of the blood within reasonable 
limits. They do show an anoxic pattern in the 
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E.K.G. when their blood is shifted to the alkaline 
side. Calcium, phosphorous, sodium and potassium 
do not play a role in the reversal of the anoxic 
E.K.G. The pu shifts required to produce bene- 
ficial effects need only be slight and appear to be 
well within the range of safety. 

Electroshock seizures in the hamster and their 
modification by antiepileptic drugs. Epwarp H. 
LANPHIER (introduced by Carl C. Pfeiffer). 
Dept. of Pharmacology, Univ. of Illinois College 
of Medicine, Chicago, Ill. Application of electrical 
stimuli (60 cycle, 0.3 sec.) via electrodes placed in 
the buccal pouches of the hamster proved rapid 
and advantageous in producing convulsions. In- 
dividual mean thresholds ranged from 25.0 to 50. 
ma. with a mean of 36.5 ma. The average standard 
deviation in a series of daily determinations 
amounted to 6.3% of the average mean. The coeff- 
cient of correlation between weight and threshold 
proved to be +0.754, and useful predictions of 
threshold on the basis of weight could be made. 
Mortality in the hamster was 0.44% compared to 
19% in the mouse. Clonic activity in maximal and 
sub-maximal seizures is much less prominent than 
in the mouse and rat, but modification of threshold 
and sizure pattern by antiepileptic drugs does not 
differ significantly. The hamster is thus a useful 
and convenient experimental animal for electro- 
shock studies. 

Effect of chemical configuration on the edema- 
producing potency (EPP) of acids, aldehydes, 
ketones and alcohols. P. S. Larson, J. K. FInne- 
Gan and H. B. Haaa. Dept. of Pharmacology, Medi- 
cal College of Virginia, Richmond, Va. The method 
used for measuring edema production is a modifica- 
tion of one that we have previously described 
(J. Pharmacol. 89: 115, 1947). Morphinized male 
albino rabbits are tied in a supine position. A 
pocket is made of the right eye upper lid and kept 
filled with a solution of the irritant for 3 minutes. 
One hour later the rabbit is killed, the upper pal- 
pebral conjunctiva of each eye excised, weighed, 
dried and reweighed. The ratio of moisture to dry 
weight for each membrane is calculated and the 
difference between the ratios represents the degree 
of elema production. For each irritant studied, 
the molar concentration needed to produce a 2 
unit increase in moisture to dry weight is deter- 
mined. With monobasic organic acids, excepting 
formic, EPP increases with increasing moleculat 
weight. Corresponding dibasic acids may have 4 
lower EPP while unsaturation may increase EPP. 
HCl has no greater EPP than the more weakly 
ionized monobasic organic acids. With saturated 
aldehydes, excepting formaldehyde, increasing 
molecular weight results in increasing EPP. Ut 
saturation may markedly increase the EPP but 
this effect decreases with increasing moleculi! 
weight. Insofar as solubility permitted testing, it 
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appears that with ketones the EPP increases with 
increasing molecular weight. Among primary alco- 
hols, EPP increases markedly with increasing 
molecular weight, decreases with unsaturation, 
and appears to be unaffected by isomerism. In 
passing from primary to secondary to tertiary 
aleohols, the EPP progressively declines. 

Species variation in the protective action of 
anesthesia against the acutely lethal effect of 
nicotine. P. S. Larson, J. K. FINNEGAN, J. Con- 
way Biss (by invitation) and H. B. Haaa. Dept. 
of Pharmacology, Medical College of Virginia, 
Richmond, Va. The protective action of anesthetics 
against death from acute intravenous administra- 
tion of nicotine was first noted by Franke and 
Thomas (J. Pharmacol. 48: 199, 1933), who found 
that the smallest dose that was generally fatal for 
etherized dogs was 5 mg/kg. as compared to 3 mg/ 
kg. for unanesthetized dogs. Subsequently Gold 
and Brown (J. Pharmacol. 54: 463, 1935) found 
that after barbital slightly more nicotine is re- 
quired to cause death in cats than in the normal 
animal, but that the increment is less than two- 
fold. In the present report, we have extended these 
observations to include other species. Male albino 
rabbits, rats and mice were used. Two intravenous 
LDs determinations for nicotine were made on 
each species; one on unanesthetized and one on 
anesthetized animals., At least 3 groups of from 6 
to 25 animals were used in each determination. 
The rabbits were anesthetized with sodium amytal 
(45 mg/kg., intravenously) ; the rats and mice with 
dial (60 and 100 mg/kg. respectively, intraperi- 
toneally). The results are summarized in the 





LDso + S. E. for nicotine (mg/kg.) 





Unanesthetized Anesthetized 











accompanying table. In rabbits, anesthesia raised 
the LDso value for nicotine about 60%, which is 
in keeping with the slight increase reported for 
dogs and cats. However, in rats and mice, anes- 
thesia elevated the LDso values 10- and 13-fold 
respectively. Thus a marked species variation 
exists in the protective action of anesthesia on the 
acutely lethal effect of nicotine. 

Cutaneous administration of adrenergic block- 
ing agents by ion transfer. JuLEs H. Last, ARTHUR 
A. Ropriqurez (by invitation), and IsaporE 
Piresky (by invitation). Depts. of Pharmacology 
and Physical Medicine, Univ. of Illinois College 
of Medicine, Chicago, Ill. The local adrenergic- 
blocking effects of N,N-dibenzy]l-6-chloroethy]- 
amine (Dibenamine) and N-ethyl-N-(1-naph- 
thylmethy]) - 8-bromoethylamine hydrobromide 
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(SY28) have been studied in rabbits. The drugs 
were applied to rectangular areas (1.25 x 12.5cm.) © 
of the skin of the abdomen and repelled through the 
skin by a current density of 0.33 milliamps/cm.? 
applied for 5 minutes. SY-28 was applied in total 
doses of 0.02-0.4 mg., whereas Dibenamine was 
used in doses of 0.4-1.6 mg. so as to produce equiva- 
lent blocking. The intensity of vasoconstriction 
following the intracutaneous administration of 
epinephrine (1:1000-1:40,000) was used as the 
indicator mechanism to reveal adrenergic blocking 
activity. The penetration of both SY-28 and Di- 
benamine was expedited by ion transfer and re- 
sulted in adrenergic blocking action at significantly 
lower dosage levels. SY-28 was found to be 10 to 
20 times as potent as Dibenamine‘under the condi- 
tions of these experiments. Evidence of the epi- 
nephrine-reversal phenomenon has been noted in 
the rabbit skin following the local or intravenous 
administration of both SY-28 (0.1-4.0 mg/kg.) and 
Dibenamine (4-32 mg/kg.). These observations 
reveal the presence of vasodilator fibers in the skin 
of the rabbit. 

Chronic toxicity of phenylmercuric acetate and 
mercuric acetate in the rat. Epwin P. Laua, O. G. 
FitzHuGH, Frrepa Kunze (by invitation), and 
A. A. Neuson. Div. of Pharmacology, Food and 
Drug Administration, Federal Security Agency, 
Washington, D. C. At the end of a 2-year feeding 
experiment, in which phenylmercuric acetate and 
mercuric acetate were fed to rats at levels of 0.1 
ppm. to 160 ppm. mercury in the diet, the follow- 
ing observations were made: 1) Phenylmercuric 
acetate is considerably more toxic than mercuric 
acetate on the basis of mortality and growth effect. 
Thus reduction in growth was noted on 10 ppm. 
phenylmercuric acetate, but only at 160 ppm. mer- 
curic acetate. 2) Diets containing phenylmercuric 
acetate in the range of 0.5 to 10 ppm. mercury, sup- 
port approximately 20 times the storage of mercury 
in the kidney than comparable levels of mercuric 
acetate. 3) Phenylmercuric acetate produced gross 
effects on the kidneys, such as pitting and hyper- 
trophy. These effects were evident at dietary levels 
as low as 2.5 ppm. 4) Injury to the kidney tubules, 
more pronounced in the females than the males, 
could be demonstrated at a level of 0.5 ppm. for 
phenylmercuric acetate. This was #5 of the level 
of mercury intake at which comparable damage 
could be demonstrated with mercuric acetate. 5) 
Urinary excretion studies show that on diets con- 
taining phenylmercuric acetate the excretion of 
mercury is 10 to 20 times greater than that on diets 
containing mercuric acetate. Conversely, the fecal 
excretion with mercuric acetate is 3 times as great 
as with phenylmercuric acetate. These facts are 
taken to indicate that the increased toxicity of 
phenylmercuric acetate arises from its superior. 
absorption into the organism. 
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A practical classification system for drugs. C. 
'D. Leake. Pharmacology Laby., Univ. of Texas 
Medical Branch, Galveston, Texas. Aristotle em- 
phasized the importance of classifying diverse 
concepts as a necessary prerequisite to their sys- 
tematic consideration. Classification is accom- 
plished logically by abstraction and analogy. 
Neither of these has been encouraged in the prop- 
erly skeptical and critical development of modern 
experimental biology and medicine. With the tre- 
mendous accumulation of diverse factual concepts 
in such a science as pharmacology, a working classi- 
fication is becoming increasingly necessary if the 
science is to be successfully taught or further ex- 
plored. A classification of drugs on a chemical basis 
is not at present practical because the relationship 
between chemical constitution and biological ac- 
tivity is not yet satisfactorily developed, and does 
not broadly relate to the primary purposes of drugs. 
Such a classification of drugs as might be based on 
localization of biological activity, as proposed by 
H. H. Meyer, and later by Lamson, is also im- 
practical because it is overly complicated, repeti- 
tive, and confusing in clinical practice. Indeed, 
the most satisfactory practical drug classification 
is one based on their chief use as a result of direct 
cumulative clinical experience. Such a classifica- 
tion is pedagogically helpful as has been well shown 
wherever it has been tried. It affords a systematic 
arrangement which aids the clinician and the re- 
searcher who may be trying to develop new drugs 
of clinical value or to improve on those already in 
use. Such a classification would conveniently fol- 
low clinical concepts in 1) drugs used mostly for 
diagnosis of disease, such as halogenated phenol- 
phthaleins for liver function tests; 2) those di- 
rected most commonly to the prevention of disease, 
as vitamins, antiseptics, insecticides and rodenti- 
cides ; 3) those employed primarily for the cure of 
disease (‘chemotherapy’), as quinine in malaria 
and penicillin in syphilis, and 4) those drugs ordi- 
narily found helpful in the alleviation of the symp- 
toms of disease. For further convenience the latter 
may be subdivided into groups on the basis of the 
chief systems of the body involved with respect 
usually to stimulation or depression. Within these 
general groups further classification may advan- 
tageously be made on the basis of the mechanism 
of the biological action of the drugs concerned. 
A warm wire analgesimeter. R. E. Lee (by in- 
vitation), H. L. Witi1aMs (by invitation), and 
Car C. Pretrrer. Dept. of Pharmacology, Univ. 
of Illinois College of Medicine, Chicago, Ill. A 
simple apparatus to produce graded painful stimuli 
has been constructed. It consists of a stimulating 
point made of a7 cm. length of 26-gauge nichrome 
wire, bent in half to form a sharp-angled tip, con- 
nected in series toa dry cell and a potentiometer of 
2 ohms resistance and a D.C. ammeter graduated 
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in 0.02 amperes reading up to 1.5 amperes. The 
temperature of the tip of the wire at ammeter 
readings of 0.4 to 1 has been calibrated with g 
thermocouple. Increases of 0.05 amperes result in 
an increase in temperature of 3 to 4°C. A tempers. 
ture of 50°C. constitutes a painful stimulus for 
most individuals. By use of the stimulator on the 
forehead it has been possible to determine the 
rise in pain thresholds in human subjects treated 
with analgesic drugs. The instrument has also been 
used successfully to determine the degree of anal- 
gesia produced by morphine sulfate (5 mg/kg.) in 
mice. More quantitative results are obtained by 
this device than by the usual tail-pinch method. 
The device is also of teaching value to demonstrate 
delayed pain and to test for the duration of action 
of local anesthetics. 

Pharmacology of thiomerin. Rospert A. Lex- 
MAN and E. E. Kine (by invitation). Dept. of 
Therapeutics, New York University College of 
Medicine, New York City. Thiomerin (di-sodium 
salt of N-[gamma-carboxymethylmercaptomercuri, 
beta-methoxy] propyléamphoramic acid) is a mer- 
curial diuretic obtained by replacement of the 
theophylline in mercuzanthin (Mercurophylline, 
U.S.P. XIII) by sodium mercapto-acetate to give 
a compound of the —CH.—Hg—S— type rather 
than —CH.—Hg—N <. It was previously shown 
that in thiomerin (MT6) the acute cardiac toxicity 
characteristic of the conventional theophylline- 
bearing diuretics has been virtually eliminated at 
least with respect to the anesthetized cat. (Proc. 
Soc. Exper. Biol. & Med. 64: 428, 1947). The present 
report concerns other pharmacologic properties of 
thiomerin as contrasted with presently used drugs. 
Intravenous lethal doses in the mouse have been 
estimated for thiomerin, mercuzanthin, mercu- 
hydrin and salyrgan-theophylline and were found 
to be of the same order of magnitude when observed 
over a 4-day period. However, within the first half 
hour after injection, thiomerin is approximately 
#5 as toxic as the other 3 drugs. Similar ratios were 
obtained using the Langendorff isolated cat heart. 
Absorption was estimated by analysis of injected 
muscle in rabbits and the absorption curve for 
thiomerin appears to resemble closely the curves 
previously reported for mercuzanthin and salyr- 
gantheophylline. (J. Pharmacol. & Exper. Therap. 
62: 26, 1938). The rate and completeness of excre- 
tion of mercury after administration of the di- 
uretics was studied in cardiac patients. No striking 
differences were found. Storage of mercury in the 
kidney and liver after chronic administration i 
experimental animals has also been investigated. 
Data will be included on the fate of the sulfhydry! 
group as well as that of the mercury and a mech: 
anism will be suggested to explain the pharm 
cologic activity of a mercurial diuretic in which 
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dissociation has been suppressed by mercaptide 
formation. ; 

Relative merits of commonly used sulfonamide 
drugs as components of mixtures. Davip LEHR. 
Dept. of Pharmacology, New York Medical College, 
Flower and Fifth Avenue Hospitals, New York 
City. At a daily dosage of less than 4 gm., even the 
‘worst offender’ sulfathiazole did not usually pro- 
duce sensitization (D. Lehr, Brit. Med. J. 2: 543, 
1948). It follows that the renal protection of sulfon- 
amide mixtures could be enhanced without the 
danger of increasing the incidence of allergic reac- 
tions, by using additional components in propor- 
tionately smaller amounts. It can be assumed as 
established that, at present, sulfadiazine and sulf- 
amerazine qualify for first and second place, re- 
spectively, as mixture components. Sulfathiazole, 
sulfapyrazine, sulfamethazine and sulfacetimide 
deserve attention as possible 3d-or 4th members. 
Sulfathiazole was eliminated from the U.S.P. be- 
cause of its high clinical toxicity. However, mix- 
tures containing partial amounts of this drug 
demonstrated a low overall toxicity. Sulfapyrazine, 
most insoluble of all compounds, induces frequent 
renal and allergic reactions and therefore offers no 
advantages over sulfathiazole. Sulfamethazine 


possesses adequate solubility and low toxicity but 
is subject to substantial conjugation and plasma 


binding which diminish its therapeutic efficiency. 
Sulfacetimide retains the high solubility of sulfa- 
nilamide and shares with the parent compound the 
improbability of renal concrement formation and 
the ready diffusibility into all tissues. It shows low 
figures for conjugation, plasma binding and sensi- 
tization. Recommended primarily against ocular 
and urinary infections, this drug demonstrates 
satisfactory bacteriostatic activity against a va- 
riety of human pathogens and gives good blood 
levels in man. In experimental animals, sulfaceti- 
mide proved about 5 times less toxic than sulf- 
adiazine. The mixture sulfadiazine-sulfamera- 
zine-sulfacetimide (equal amounts) revealed low 
toxicity in animals as well as excellent bacterio- 
static activity in vitro and in experimental infec- 
tions of mice. After oral administration, blood and 
spinal fluid levels were similar to those from equal 
doses of sulfadiazine or sulfamerazine. Preliminary 
clinical trials including several cases of pneumonia 
and two cases of penicillin resistant septicemia 
gave highly satisfactory results. 

Sodium phthalyl sulfacetimide: A new gastro- 
intestinal antiseptic. Davip Leur. Dept. of Phar- 
macology, The New York Medical College, Flower 
and Fifth Avenue Hospitals, New York City. So- 
dium phthalyl sulfacetimide (di-sodium N! acetyl 
N‘ phthalyl sulfanilamide di-hydrate) possesses 
g00d bacteriostatic activity against coliform or- 
ganisms in vitro and in man. In addition it displays 
satisfactory activity against many bacterial patho- 
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gens of the intestinal tract, especially the Shigella 
group (H. Seneca and E. Henderson, personal 
communication). The compound is readily water 
soluble and stable in the alkaline range of the 
body. Spontaneous hydrolysis at the N‘ group re- 
mains negligible down toa pu of 6.0. A 20% aqueous 
solution of the drug has a pu of 7.30. After oral 
administration in rabbits, sodium phthalylsulf- 
acetimide was present in aqueous solutions of 1500 
to 3000 mg. % strength in the small and large in- 
testines, whereas the equimolar amount of sodium 
sulfadiazine, as representative of absorbable sul- 
fonamides, was dissolved in the enteric contents 
only to the extent of 70 to 400 mg. %. Yet absorp- 
tion of sodium phthalylsulfacetimide into the 
blood stream was minimal although it diffused 
readily into the deeper strata of the intestinal wall 
and produced at this site concentrations more than 
twice as high as the equimolar dose of sodium sulfa- 
diazine. From parenteral routes of administration 
in rabbits and rats sodium phthalylsulfacetimide 
readily entered the blood stream and was rapidly 
eliminated by the kidneys, causing high urinary 
concentrations. The intraperitoneal toxicity was 
surprisingly low (approximate LDs. for albino 
rats being 10 gm/kg. body weight). In man a single 
oral dose of 10 gm. sodium phthalylsulfacetimide 
did not produce any demonstrable blood levels and 
only about 1% of the dose appeared in the urine 
within 24 hours. Therapeutic trials in acute gastro- 
intestinal infections seemed encouraging and de- 
serve further exploration. 

Tolerance in rats to new synthetic analgesic 
drugs. Jonn R. Lewis (introduced by A. M. 
Lands). Biology Div., Sterling-Winthrop Re- 
search Inst., Rensselaer, N. Y. The development 
of tolerance to the analgesic action of morphine and 
several compounds chemically related to Demerol 
or methadone was followed in rats. The compounds 
investigated and respective doses used were mor- 
phine sulfate (10 mg/kg.); 1-methadone hydro- 
chloride (2 mg/kg.) ; 1-isomethadone hydrochloride 
(3 mg/kg.); ketobemidone or 1-methyl-4-(3-hy- 
droxy-phenyl)-4-piperidyl ethyl ketone hydro- 
chloride (3 mg/kg.) and a sulfone derivative, f- 
ethyl 1,1-diphenyl-3-dimethylaminobuty] sulfone 
hydrochloride (3 mg/kg.). Data from a group of 20 
rats were obtained for each compound. These rats 
were given daily subcutaneous injections for 6 
weeks and their analgesic reactions and body 
weights determined. Tolerance developed most 
rapidly to the sulfone derivative and least to 1-iso- 
methadone. The development of tolerance to all 
the other compounds was quite similar and at the 
end of 6 weeks of daily administration the anal- 
gesic response was found to be only about 40% of 
the initial value. As tolerance developed there was . 
a decrease in duration of action which was probably 
related to the decrease in maximum effect. There 
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was a general change in the character of the side- 
effects from depression to excitation following drug 
injection during the development of tolerance. 
After withdrawal, the only symptom observed was 
hyperexcitability which reached its maximum in 
about 48 hours. Recovery from the tolerance was 
least with ketobemidone and the sulfone deriva- 
tive. With the other compounds, responses of about 
90% of normal were obtained at 3 weeks after with- 
drawal. The daily administration of these com- 
pounds caused a decreased rate of growth which 
was probably due to a decrease in food consump- 
tion. Morphine caused the greatest and ketobemi- 
done the least retardation of growth. 

Screening test for radiopaque drugs. A. Licut 
(by invitation), P. B. Dews (by invitation), J. 
ToRNABEN (by invitation), E. H. Lane (by invita- 
tion), Strata Norton (by invitation), and Epwin 
J. DE Beer. The Wellcome Research Labys., Tucka- 
hoe, N. Y. The methods currently used for the 
screening of compounds as possible cholecysto- 
graphic agents usually require comparatively 
elaborate experiments on such animals as rabbits 
or dogs. Consequently, only limited numbers of 
animals may be studied. A convenient test em- 
ploying the albino mouse has been developed. This 
test permits the use of large numbers of animals 
and the technique is simple because the mouse 
gall-bladder is not embedded in the liver and may 
be removed easily. Furthermore, only small 


amounts of drug are required. In performing the 


test, groups of mice are dosed orally with the drug 
being studied and, after a suitable time interval, 
are anestherized with Evipal and killed. The gall- 
bladders are removed, pooled and dissolved in 
alkali, and the iodine is determined chemically. 
Dosage-response curves with standard drugs were 
obtained and the test has been employed for rou- 
tine assays. The method has been adapted to other 
problems such as the screening of iodinated com- 
pounds for possible pyelographic properties. 

A method for rapid graphic solution of time- 
percentage effect curves. Joun T. LitcurrE.p, JR. 
Chemotherapy Div., Stamford Research Labys., 
American Cyanamid Company, Stamford, Conn. 
A method for rapid graphic solution of time-per 
cent effect curves has been developed. The method 
is derived from the provisional graphic solution 
described by C. I. Bliss (Annals Applied Biol. 
24: 815, 1937). In his method, times are converted 
to logarithms and cumulative percentage effects to 
probits. These data are plotted, a straight line 
fitted by eye, and the parameters and errors of the 
line obtained by means of formulae given. Although 
this method of solution is relatively easy in the 
case of a complete curve (all individuals reacting), 
it becomes much more difficult when the curve is 
incomplete due to failure of some individuals to 
react. In the new method, which uses the data in 
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original form, and thus avoids the log-probit trans. 
formation, the data are plotted on logarithmic. 
probability paper; a straight line is fitted and the 
parameters are obtained from this line. Confidence 
limits of the parameters for 19/20 probability ar 
obtained without computation by means of nomo- 
graphs. When the curve is complete, only one of 
the nomographs is needed but when the curve is 
truncated, two additional nomographs are used. 
A complete solution may be made in any case in 
less than 5 minutes, without the use of a slide rule 
or calculating machine. The results are equivalent 
in all respects to those obtained by the more con- 
plex basic method. The method and nomographs 
are presented with several examples of their use. 

Comparative toxicities of five substituted 
glycerol ethers. PRupENcE C. LoEB (introduced 
by Charles H. Hine). Div. of Pharmacology ani 
Exptl. Therapeutics, Univ. of California Medical 
School, San Francisco, Calif. Systemic toxicity 
after intragastric, respiratory and percutaneous 
absorption and topical effects from application 
to the eye and skin, and sensitization of skin 
were studied. The acute, intragastric LDw’s (nl. 
or gm./kg.) in inbred white mice were: a-Ethy| 
(I) 9.35 + 0.134; a-Isopropyl (II) 8.2 + 0.135; 
a-Allyl (III) 4.2 + 0.084; a-Phenyl (IV) 2.6 
+ 0.025; a,y-Diisopropyl (V) 1.86 + 0.058. Loss 
of righting reflex followed by reversible mus- 
cular paralysis was noted with all the compounds. 
Non-paralyzing doses produced no sensory de- 
pression. Death followed depression of respiration, 
probably of central origin. The vapor pressures are 
extremely low, and exposure of mice to vapor- 
saturated air at room temperature 8 hours daily for 
10 days produced neither irritation nor significant 
mortality. Mist exposure for one hour produced 
slight temporary respiratory irritation in ham- 
sters. Only V produced systemic toxicity after 
cutaneous application. II produced mild primary 
irritation of intact shaved rabbit skin and moder- 
ately severe irritation of abraded skin; III and V 
caused mild primary irritation of abraded skit. 
Both alcohol and glycerine produced greater irrita- 
tion. V caused mild erythema of rabbit skin after 
seven daily applications of 2 ml./kg. Twenty such 
applications of I, II, and III were not irritating. 
Similar applications of 10 ml./kg. (5% aqueous 
solution) of IV discolored the skin of rats, but did 
not cause irritation. II and V each caused mild 
transient irritation when instilled into the rabbit's 
eye; III caused moderate irritation. Guinea pig 
were not sensitized by any compounds. The acute 
toxicity of the glycerol ethers is greater than that 
of the glycols. 

Comparison between individual sensitivities 
histamine and to diphenhydramine. S. Loew!, 
L. A. Woopsury (by invitation) and Susanve 
Lorewe Purtuck (by invitation). Depts. of Phar- 
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macology and Physiology, Univ. of Utah School of 
Medicine, Salt Lake City, Utah. When male guinea 
pigs inhaled nebulized histamine under uniform 
conditions, individuals differed little in ‘histamine 
time’ (Ty = inhalation time to a set endpoint). 
In 3 populations totaling 228 guinea pigs, mean 
T,ys were 79, 80 and 83 seconds, with coefficients 
of variation (C.V.) of 12, 23 and 17%. Tx did not 
vary consistently with body weight. When, how- 
ever, the I.P.D.s of diphenhydramine [median 
individual preventive (intraperitoneal) dose pro- 
longing Ty to 390 seconds in 50% of experiments] 
was determined, individuals varied greatly (mean 
LP.D.s of 75 animals: 6.6 mg/kg.; C.V. 68%). 
Variation with body weight was also great; with 
body weights increasing from 230 to 550. gm., mean 
LP.D.’s rose from 2.6 to 8.9 mg/kg. In contrast, 
each individual’s dose-response curve approxi- 
mated an all-or-none curve. 1) Sensitivities to 
histamine and to the antihistaminic are incon- 
gruous ; this challenges the assumption of the same 
receptor substance for agonist and antagonist. 2) 
Each individual is constant, but different individ- 
uals vary greatly in diphenhydramine response. 
This strongly advocates the use of intraindividual 
methods (Science 106: 89, 1947) of antihistamrnic 
swonagd evaluation, to avoid the large standard 


intraindividual assays, C.V.’s of the potencies 
(diphenhydramine = 1.0) of tripelennamine (5.18), 
(-5581 H (1.75) and Antistin (0.48) were 2.7, 5.4 
and 4.8%, respectively. 

Circulatory and other actions of sparteine in 
mammals. Go Lu (introduced by P. J. Hanzlik). 
Dept. of Pharmacology and Therapeutics, Stan- 
ord Univ. School of Medicine, San Francisco, 
Calif. The predominant effects of sparteine sulfate 
(5-20 mg/kg.) intravenously in anesthetized (pen- 
tobarbital or morphine ether) and atropinized 
dogs and cats were bradycardia, sustained fall of 
blood pressure (varying with dosage), absence of 
central vasomotor depression. Doses of 1 mg/kg. 
sometimes caused fleeting opposite cardiac and 
blood pressure effects. Subcutaneous, intramuscu- 
lar and gastric administrations caused typical 
circulatory effects but the doses were higher. 
Accordingly, sparteine is a direct cardiac depres- 
Sant in mammals as in amphibia. Electrocardio- 
graphically in unanesthetized dogs, the changes 
were typically quinidine-like. Typical antifibrilla- 
tion was demonstrated mechanically and electro- 
cardiographically in anesthetized dogs with 0.5-1.0 
ng/kg. sparteine intravenously in auricular fibril- 
lation produced by applying methacholine to the 
sinus node and slightly pinching the right auricle ; 
higher doses (3-5 mg/kg.) were required to arrest 
rr prevent electrical fibrillation. Other effects ob- 
Served were: slight reduction in excitability of 
agi and no antagonism of acetylcholine or metha- 
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choline (sparteine 5-10 mg/kg.); fleeting depres- 
sion of phrenics; prompt respiratory failure, the 
cause of death after 30-50 mg/kg. intravenously 
(anesthetized dogs). Sparteine seems to be dis- 
posed of in the liver, corresponding circulatory 
effects requiring 3 to 5 times the dosage in the 
splenic vein compared with saphenous vein injec- 
tion. Brodie’s methyl orange method adapted to 
estimating sparteine in the blood (sensitivity 1 
gamma/ce.) showed presence of the alkaloid for 
2} hours in the blood of dogs receiving 20 mg/kg. in- 
travenously, thus suggesting a comparatively slow 
escape from the circulation. 

Color and crystal tests for the identification of 
methadon and isomethadon. G..H. W. Lucas. 
Dept. of Pharmacology, Univ. of Toronto, Toronto, 
Canada. Special reagents for the rapid colorimetric 
identification of methadon as the free base and as 
salts, and of isomethadon, have been prepared by 
combining 90% sulphuric acid solutions of some 
heavy metals (copper sulphite 1%, gold chloride 
1%, palladium oxide 0.38%) and an 0.5% solution 
of ammonium vanadate in concentrated sulphuric 
acid. These metal solutions, which keep well, are 
combined in proportions of 8 to 1 with ammonium 
vanadate solution, which also keep well; the test 
solutions are useful for several hours only. A use- 
ful solution which will keep about a day may be 
made by mixing the ammonium vanadate solution 
and Marquis reagent in the ratio of 1 to 2. Pow- 
dered ferric sulphate added to the ammonium 
vanadate solution, when freshly made, is a useful 
reagent. The maximum sensitivity is reached with 
the gold and palladium reagents as one ug. of 
methadon may be detected. Many other salts of 
alkaloids, glycosides, barbiturates, antipyretics 
and antihistamine substances have been studied 
to determine any interference. A reagent contain- 
ing 1 gm. of HAuCl,3H.0 and 9.4 cc. of 55-58% HI 
solution appears to be the most’ sensitive for giving 
characteristic crystals with methadon (1:16,000). 
A 5% mercuric chloride gives very good and char- 
acteristic crystals but not so sensitive (1:4,000). 

Local anesthetic action of some thiazolidone 
derivatives. F. P. Lupuena and James O. HopprE 
(by invitation). Biology Div., Sterling-Winthrop 
Research Inst., Rensselaer, N. Y. The local anes- 
thetic activity of several substituted 2-phenyl- 
(3-alkylamino or 3-dialkylaminoalky])-4-thiazoli- 
done compounds has been investigated by one or 
more of the following tests: sciatic nerve block 
(guinea pig), infiltration around the external 
canthus (rabbit), corneal instillation (rabbit), in- 
tradermal wheal (man) and spinal anesthesia 
(rabbit). With the diethylaminoethy] side chain 
the 3,4-methyl-enedioxyphenyl substituted com- 
pound (WIN 2125) was the most active (external 
canthus test) in comparison with analogs possess- 
ing the following pheny] substitutions : 4-methoxy, 
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3,4-dimethoxy, and 3,4,5-trimethoxy. WIN 2125 
was as active and as toxic as procaine. The p-amino- 
phenyl! analog is inactive. In the alkylaminoalkyl 
series the activity is greater. Two of these com- 
pounds, WIN 2661 (2-(3,4-methylenedioxyphe- 
nyl)-3-isobutylaminopropyl-4-thiazolidone) and 
WIN 2663 (the cyclohexylaminoethyl analog) have 
been studied more extensively. These two com- 
pounds are 4-5 times more active than procaine in 
producing nerve block and spinal anesthesia. In- 
tradermally in man they are more than 5 times 
more active than procaine. Topically, on the rabbit 
cornea, they are less active than cocaine. Tissue 
irritation of these compounds is low ; intradermally 
in rabbits, WIN 2661 and WIN 2663 in a 1% con- 
centration produced mild and moderate irritation 
respectively (trypan blue test). No signs of irrita- 
tion were observed in man after the intradermal 
injection of 0.5% solutions of these compounds. 
The respective values (in mg/kg.) of WIN 2661 
and WIN 2663 are as follows : mice, intravenously— 
40 + 1 and 30 + 1; subcutaneously—320 + 30 and 
190 + 10; guinea pigs, intravenously—20 + 1 and 
17.5 +1. 

Thromboplastic properties of some antiluetic 
drugs. Davip I. Macut. Dept. of Pharmacology, 
Labys. of Sinai Hospital, Baltimore, Md. The 
writer has already called attention to the fact that 
certain drugs, widely employed in medical thera- 
peutics possess thromboplastic properties which 
may precipitate thrombo-embolic accidents. 
Among those studied experimentally were: digi- 
talis, mercurial diuretics and the antibiotics peni- 
cillin and streptomycin. The author wishes to 
report now a new group of drugs which in animal 
experiments were found to shorten coagulation 
time of whole blood as tested by the Lee and White 
method. These are the antiluetic drugs : arsphena- 
mine, neo-arsphenamine, mapharsen, bismarsen, 
bismuth salicylate and sodium-bismuth-tartrate. 
All of these were studied on rabbits and cats, with 
and without general anesthesia, and administered 
either by intravenous or intramuscular injection. 
They all exhibited marked thromboplastic effects. 
A remarkable exception is Thiobismol, which ex- 
erts very little influence on coagulation time. The 
organic mercury compounds, mercurochrome, 
merodicein, and merthiolate on intravenous injec- 
tion also hastened coagulation, and even small doses 
of HgCl. had the same effect. So did tryparsamide, 
and the widely employed new antisyphilitic, peni- 
cillin. The above properties of antiluetics should 
be borne in mind, in analyzing the causes of occa- 
sional grave reactions occurring in the course of 
antisyphilitic therapy. 

Observations on several cyclohexyl- and phe- 
nyl-alkyl-amines. Epwarp Macxo (by invita- 
tion) and Epwin J. Fetitows. Dept. of Phar- 
macology, Temple Univ. School of Medicine, 
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Philadelphia, Penna. In the present studies, the 
pharmacological actions of 1-Cyclohexyl-2-amino. 
propane (8-10) and 1-Cyclohexyl-2-methylamino. 
propane (S-25) the N-methyl modification of 8-10, 
have been compared with their corresponding 
phenyl analogues. Observations in rats, rabbits 
and guinea-pigs disclosed the fact that the cyclo- 
hexyl derivatives were decidedly less active cen- 
tral nervous system stimulants than their corre- 
sponding phenyl] modifications. The cardiovascular 
action of the present compounds has been analyzed 
and their relative acute toxicity determined in 
three species of animals. Subacute toxicity studies 
also were carried out on the cyclohexyl derivatives, 

Fate of pentothal in man. Lester C. Marx (by 
invitation), Paruir A. Lier (by invitation), E. M. 
Papper (by invitation), E. A. RovENSTINE, Exz0- 
NORE BERNSTEIN (by invitation), and Berna 
B. Bronte. Depts. of Anesthesia and Biochemistry, 
New York Univ. College of Medicine, and New 
York Univ. Research Service, Goldwater Memorial 
Hospital, New York City. A method was devised 
for estimating pentothal in biological material. 
This method is specific in that it does not include 
metabolic products of the compound in the meas- 
urement. The physiological disposition of the drug 
was studied. Negligible amounts of pentothal are 
excreted unchanged indicating that it is almost 
entirely transformed in the body. The drug metab- 
olizes more slowly (about 15% per hour) than 
hitherto thought. The rapid recovery from anes- 
thesia after the administration of small doses 
represents a shift of pentothal from plasma to 
tissues, rather than a rapid breakdown of the drug. 
Pentothal is extensively localized in various tissues 
of the dog. The tissue reservoir of pentothal may 
account for the long-lasting anesthesia obtained 
after the termination of sustained administration. 
The plasma concentration of pentothal is a func- 
tion of plasma pu. Decreasing the pH to 6.8 in dogs 
by carbon dioxide inhalation lowered the pentothal 
level by about 35%, while increasing the px by 
NaHCO; infusion to 7.6 produced a less striking 
change in the opposite direction. These changes 
were reversed when the px was restored to normal. 
Evidence was found in human subjects of an acute 
tolerance to pentothal. Subjects maintained 4 
high plasma concentrations of the drug awakened 
at higher plasma levels than those maintained 4 
low plasma concentrations. Two transformatiol 
products have been isolated from urine. One of 
these has been purified and tested for anesthetit 
activity in mice. It has at most a mild sedative 
action. 

Synthetic curare compounds. IV. N-Methy- 
berbamine iodidé and N-methyl-isotetrandin¢ 
iodide. Davip Fretpinc Marsu and Donat 4- 
HerRinG (by invitation). Dept. of Pharmacology; 
West Virginia Univ. School of Medicine, Morga™ 
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town, W. Va. Berbamine was isolated from Ber- 
beris vulgaris. The curariform activity of its 
derivatives, N-methyl-berbamine iodide (MB), 
and N-methyl-isotetrandine iodide (N-methyl-O- 
methyl-berbamine iodide or MI), was determined 
in comparison with the corresponding isomers, d- 
tubocurarine chloride pentahydrate (dT), and 
d-O-methyltubocurarine iodide trihydrate (Me- 
QdT). Structurally the berbamine derivatives 





aT |meoar| MB | MI 





mg/kg. of body weight 


0.77 


0.28 
0.35 


0.30 
0.48 


0.27 


0.125 
0.15 


0.125 
0.16 
0.15 


0.032 


0.016 
0.02 


0.40 


0.125 
0.15 


0.125 
0.17 
0.18 


Equivalent paralysis 
Dog head drop (3’) 
Man head drop (3’) 

















differ from the d-tubocurarine compounds in that 
the tetrahydroisoquinoline rings are adjacent in- 
stead of being separated by the oxybenzyl groups. 
Although the berbamine derivatives are not as 
potent as the d-tubocurarine compounds, the lack 
of even the minor undesirable side effects possessed 
by d-tubocurarine make their clinical investigation 
seem reasonable. 

Further data on the feeding of beryllium salts 
tolaboratory animals. E. A. Maynarp (by invita- 
tin), W. L. Downs (by invitation), J. K. Scorr 
(by invitation) and H. C. Hopas. Dept. of Radi- 
ation Biology, Univ. of Rochester, Rochester, N.Y. 
Data obtained from larger groups of rats (10 males 
and 10 females) fed beryllium sulfate and beryl- 
lium carbonate at a dietary level of 5% confirmed 
data from small groups (2 males and 2 females) 
previously reported; i.e., complete inhibition of 
growth, some mortality, and a rickets-like condi- 
tion which was accompanied by a bony-plate for- 
mation near the head of the tibia. Return to a 
stock diet with no beryllium sulfate brought about 
healing of the rickets but the bony plate remained. 
Pathological studies disclosed injury to kidney, 
liver, gonads and bone by 5% BeSQ,; rachitic-like 
bone injury to all rats and liver injury to some rats 
by 5% beryllium carbonate. Some bone deposition 
of beryllium was demonstrated by spectrochemical 
analysis. In the diet of rats, 10% beryllium sulfate 
Caused 100% mortality in 10 days. When fed to 
dogs, 1 gm/kg/day of beryllium sulfate and 5 
gu/kg/day of beryllium oxides had no effect on 
sowth and produced no pathological changes. 

‘Curare-like’ action of synthetic quaternary 
derivatives of stilbene. BERNARD P. McNaMARA 
ind TERESA SILVERMAN (by invitation). Medical 
Div, Army Chemical Center, and Univ. of 
Baryland, School of Pharmacy, Baltimore, Md. 
Four synthetic quaternary derivatives of stilbene 
‘@ Ave been investigated for their effects on neuro- 


PHARMACOLOGY AND EXPERIMENTAL THERAPEUTICS 


319 


muscular transmission. The compounds are /) 
Stilbestryl bis (2-(4-morpholino-ethyl) ether, bis 
methiodide; 2) Stilbestryl bis (2-diethylamino- 
ethyl) ether, bis methiodide; 3) Stilbestryl bis 
(3-diethylaminopropyl) ether, bis methiodide; 
4) Stilbestryl bis (3-(2-methyl-piperidino) propyl) 
ether, methiodide. All four compounds exert a 
‘curare-like’ action in rabbits and frogs. The 
paralyzing dose in rabbits is 0.1 mg/kg. or less for 
these ethers. Several differences between their 
actions and those of curare (Intocostrin) have been 
observed. Following intravenous administration 
of the stilbene derivatives in rabbits there is a 
delay of 5-15 minutes in the onset of paralysis. 
Neither prostigmine nor physostigmine antago- 
nizes the paralysis produced in rabbits by these 
compounds. 

Acute and subacute toxicity of 1,2,3 trichloro- 
propane in mice and rabbits. Wm. A. McOmiz and 
T.R. Barnes (introduced by Hamiltion H. Ander- 
son). Div. of Pharmacology and Experimental 
Therapeutics, Univ. of California Medical School, 
San Francisco, Calif. The approximate time re- 
quired for 1,2,3 trichloropropane to kill (within 48 
hours) 8 of 15 mice exposed to a vapor concentra- 
tion of 30 mg/1., was 20 minutes (at 22°C.). Subse- 
quently, liver damage accounted for 4 additional 
deaths, 7-10 days later. Immediate depression of 
respiration was noted, believed due to activity on 
the respiratory center. Subacute exposures over 
10 days for 10 minutes each, at 15 mg/1., resulted 
in 7 deaths among 10 mice. In rabbits, 1,2,3 tri- 
chloropropane was an intense skin irritant, due in 
part to its solvent action on lipoidal components. 
Sloughing and cracking followed development of 
irritation and erythema. Ten applications of 2 ml. 
each over 100 sq. cm. during 15 days resulted in 
subdermal bleeding and a painful reaction. One of 
7 animals died after repeated exposure. Congested 
lungs were apparent. The remaining rabbits sur- 
vived and healed with return of hair growth within 
6 weeks. Our findings with 1,2,3 trichloropropane 
confirmed previous reports on the toxicity of 
chlorinated hydrocarbons. Since 10-minute re- 
peated exposures to saturated vapor-air mixtures 
caused delayed deaths in mice, prolonged observa- 
tion after contact is indicated. Inhalation should 
be avoided, as well as skin exposure, since systemic 
pathologic changes may follow. Romensky (1872) 
provided experimental observations on response 


’ to 1,2,3 trichloropropane. Paralysis was observed 


in frogs. Sleep and lowering of body temperature 
were noted in rabbits. In man, 3 gm. orally caused 
sleepiness, marked headache, unsteady gait, and 
pain in the lumbar regions. Meyer (1899) reported 
paralysis of the respiratory center and serious 
effects on the heart. 

A new antiadrenergic agent, 2-[N-p’-tolyl-N- 
(m’ - hydroxyphenyl) - aminomethyl] - Imidazo- 
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line. HCl (C-7337). Rotr Merer (by invitation) 
and FrepericK F. YONKMAN. Research Depts. of 
Ciba, Basle, Switzerland, and Summit, N. J. This 
new antiadrenergic agent was developed by Marxer 
and Miescher in the imidazoline series as reported 
by Meier (N. Y. Acad. of Sciences Conference, 
1947). It is adrenolytic in small doses and sym- 
patholytic in higher concentrations. Its antiadren- 
ergic properties have been demonstrated as follows : 
Protection of mice from lethal effects of epi- 
nephrine intravenously, reversalor in version of 
epinephrine hypertension in several species, in- 
hibition or nullification of sustained vasoconstric- 
tion by epinephrine perfusion in the rabbit, ob- 
literation of epinephrine’s contractile effect of the 
isolated uterus of the rabbit, inhibition of the 
contractile action of epinephrine on the seminal 
vesicle of the guinea pig, nullification of adrenergic 
salivation in the cat and inhibition of adrenergic 
retraction of the feline nictitating membrane. 
The antisympathetic activity of C-7337 seems to 
be greater than that of Priscol and Dibenamine. 
Its general tolerability locally and systemically is 
of real potential advantage and in this sense re- 
sembles Priscol. 

Comparative effect of digitoxin and ouabain on 
auriculo-ventricular conduction in the dog heart. 
RaraEL MfnpeEz and Jose Pisanty (by invita- 
tion). Dept. of Physiology and Pharmacology, Na- 
tional Inst. of Cardiology, Mexico, D. F., Mez- 
ico. There has been considerable controversy as 
to whether differences, other than in speed of 
action or elimination, exist between the effects of 
different cardiac glycosides. The action of digi- 
toxin (Digitaline Nativelle) and ouabain (Arnaud) 
upon A-V conduction was studied in dogs with the 
heart exposed under chloralose anesthesia. Elec- 
trodes were attached to the right auricle and the 
ventricles. Measurements of A-V conduction were 
taken during stimulation of the auricle at a con- 
stant frequency. The glycosides were injected at 
30-minute intervals in doses calculated to kill the 
heart in about 3 hours. The results are summarized 
in the table. 


Digitorin vs. Quabain on A-V Conduction 





A-V Conduction Rate 
in % of Normal 
% of Lethal Dose (% of time 
necessary to kill the heart) 





Ouabain 
(9 experi- 
ments) 


Digitoxin 
(9 experi- 
ments) 





10 
20 
30 
40 


50 
60 (Block beyond this dose) 











Within its therapeutic range (30-50% of LD) 
digitoxin causes a significantly more pronounced 
lengthening of the A-V interval than ouabain. 
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This effect although apparently mediated by the 
vagi seems specific on conduction for no significant 
differences were found in the effects of the two 
glycosides upon the sinus rate or rhythm. The 
effect is also independent of any action on the 
pacemaker as measurements were done under con- 
stant frequency stimulation. 

Potency and pharmacological actions of nerii- 
folin, a glycoside of Thevetia Nerifolia. Katmay 
C. Mezey (introduced by M. B. Chenoweth) 
Cesar Uribe-Piedrahita Research Labys., Bogota, 
Colombia. Neriifolin obtained from thevetia trees 
indigenous to Colombia has a cat unit of 0.20 + 
0.002 mg/kg. The minimal emetic dose in pigeons 
is 0.050 mg/kg. and in cats, 0.98 mg/kg. The mini- 
mal systolic dose in Hyla labialis by the U.S. 
XI frog method is 0.0035 mg/gm. Neriifolin is par- 
tially absorbed from the gastro-intestinal tract 
and exerts unusually marked action on isolated 
intestine. It is completely eliminated in about 72 
hours. Except for oral absorption neriifolin most 
closely resembles ouabain pharmacologically. 

Reaction of cholinesterase with diisoprop)l 
fluorophosphate containing radioactive phospho- 
rus. Harry O. MicHet (by invitation) and St:- 
PHEN Krop. Biochemistry and Pharmacology 
Sections, Medical Div., Army Chemical Center, 
Md. The possibility of compound formation be- 


tween cholinesterase and diisopropyl] fluorophos- 
phate (DFP) was investigated by reacting : 
cholinesterase preparation from the electric tissue 
of Electrophorus electricus with P*? labeled DFP. 
The preparation had an enzymatic activity of 24 
gm. of acetylcholine hydrolyzed/hr/mg. of pro 


tein, as determined in 0.015m acetylcholine, 
0.0342m MgCl. and 0.025m NaHCO; at pu 7.4 and 
38°C. The radioactivity of the labeled DFP was 
19 millicuries per gram. The reaction between thé 
enzyme and DFP was permitted to proceed for 4 
to 24 hours. The cholinesterase was then precipi 
tated with 5% trichloroacetic acid (CCl;COOH) 
Horse serum protein was added as a carrier. Thé 
precipitate was washed with CCl;COOH and 
ethanol and then suspended in 0.02n NaOH. Ali 
quots were dried and counted directly. Phos 
phorus derived from DFP was found bound 4 
protein in amounts directly proportional to th4 
degree of inhibition of cholinesterase. The amoutt 
of phosphorus bound to the completely inhibited 
enzyme was equivalent to 0.100 ug. of DFP/mg. 
cholinesterase. When DFP was replaced by sodiutl 
diisopropyl phosphate containing P*, no pho 
phorus was bound by the enzyme. 

Relative potencies of various cinchona alks 
loids in patients with auricular fibrillation. W4! 
TER MopE.LL, SAMUEL J. SHANE (by invitation 
Conrapo Dayrit (by invitation) and Hans 
Got. Dept. of Pharmacology, Cornell Univ. Medi 
cal College, Cardiovascular Research Unit of ! 
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Beth Israel Hospital, and Cardiac Service of the 
Hospital for Joint Diseases, New York City. Six 
alkaloids, quinine, natural quinidine, synthetic 
quinidine, dihydroquinidine, cinchonine and cin- 
chonidine were compared in 18 patients with 
auricular fibrillation by means of their effect on the 
rate of the circus movement as revealed by the 
deflections in the electrocardiogram. After a con- 
trol tracing a dose was given orally on an empty 
stomach, and tracings were taken at intervals of 2 
hours to determine the maximum effect. This was 
repeated at intervals of several days with a series 
of doses from 0.1 to 2.0 gm. The percentage slowing 
was plotted against the log of the dose. The results 
of the 244 experiments show that natural quinidine 
(a mixture of quinidine and dihydroquinidine), 
synthetic quinidine, and dihydroquinidine are of 
equal potency, that quinine and cinchonidine are 
about one half as potent, and that cinchonine is the 
least active, about one third as potent. The dis- 
crepancy between these results and those stated 
in the literature may be explained by the fact that 
thelatter were not based on dosage-response curves 
and the doses used were so large as to fall in the 
insensitive range of dosage-response. 

A method for the estimation of chloroform in 
small quantities of blood. Lucien KE. Morris and 
Evan L. FREDERICKSON (introduced by O. Sid- 


ney Orth). Depts. of Anesthesiology and Phar- 


macology, Univ. of Wisconsin Medical School, 
Madison, Wis. An improved method is presented 
which utilizes ether extractions and the Fujiwara 
color reaction of alkaline pyridine for rapid, accu- 
rate, photoelectric determination of chloroform in 
lee. quantities of blood. Estimations of chloroform 
in the blood of anesthetized dogs gave values of 
from 18 to 50 mg. %, which compares closely with 
values obtained by earlier workers using more 
laborious or less delicate methods. Values found 
during clinical anesthesia indicate a marked spe- 
cies variation. Estimations of chloroform in the 
blood of 50 patients during anesthesia for major 
surgical procedures with chloroform as the sole 
agent gave an average value of 10 mg. % during 
maintenance. 

Effect of pentobarbital on response of the 
cardiovascular system of dogs to epinephrine, 
acetylcholine and tilting. James L. Morrison, 
Harry A, WALKER and ArTHuR P. RIcHARDSON. 
Dept. of Pharmacology, Emory Univ. School of 
Medicine, Emory Univ., Ga. It has long been recog- 
nized that anesthesia alters the response of the 
tirculation to the administration of many drugs; 
however, a quantitative description of these 
changes is at present lacking. We have attempted 
o obtain this information for pentobarbital. Un- 
anesthetized dogs were tied to a tilting operating 
table and prepared for recording of blood pressure 
ind intravenous injection of drugs. The response 
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of the circulation to the injection of a standard 
dose of epinephrine and acetylcholine in the un- 
anesthetized state was determined. In addition, 
the response of the circulation to a sudden change 
in position was determined by tilting the animal 
from a horizontal to vertical position. Following 
these procedures, graded doses of pentobarbital 
were administered and the response to the stand- 
ard test procedures redetermined after each dose 
of anesthetic. The injections of pentobarbital were 
continued until death of the animal. In a series of 
6 dogs, the average lethal dose was 55 mg/kg. Grad- 
ually increasing doses of pentobarbital produced 
the following results: a) In the resting state pento- 
barbital produced a gradual fall in blood pressure 
with a decrease in pulse pressure and a marked 
increase in pulse rate. b) There was an increase in 
sensitivity to epinephrine characterized by a pro- 
gressively greater rise in blood pressure, accom- 
panied by a decrease and finally abolition of reflex 
bradyeardia. c) There was an increase in sensitiv- 
ity to acetylcholine characterized by a more pro- 
longed fall in blood pressure and accompanied by 
a progressive decrease and final loss of reflex tachy- 
cardia. d) Pentobarbital produced a moderate 
postural hypotension accompanied by a loss of 
reflex tachycardia on tilting. These results can 
best be explained as being due to a selective central 
depression of reflex control of the circulation. 
Antihistaminic properties of the §-haloalkyl- 
amine (dibenamine) series of adrenergic blocking 
agents. Mark NICKERSON and FraAncEs B. Harris 
(by invitation). Dept. of Pharmacology, Univ. of 
Utah College of Medicine, Salt Lake City, Utah. The 
antihistaminic activities of 75 congeners of Diben- 
amine were determined by testing their ability to 
prevent histamine-induced contraction of the 
guinea pig ileum. All drugs were also tested against 
methacholine on the same’preparation ; with a very 
few exceptions the antihistaminic properties were 
found to be independent of significant cholinergic 
blocking activity. Antihistaminic activity in this 
series is not parallel to adrenergic blocking activ- 
ity, but no compounds devoid of adrenergic block- 
ing activity are among the more active antihista- 
minics. The B-haloalkyl grouping is essential for 
high activity. Substitution of a 6-dimethylamino- 
ethyl radical which provides maximal activity in 
several series of antihistaminics leads to inactiva- 
tion. Phenoxyethyl (particularly 2-substituted) 
and a-naphthylmethy] amines are the most active. 
Unsymmetrical N-phenoxy-ethyl-N-benzyl com- 
pounds are almost always more active than N-di- 
phenoxy-ethyl or N-phenoxyethyl-N-ethyl con- 
geners. Several compounds with activities more 
than 10 times that of Benadryl are included in the 
series. In contrast to Benadryl] and Pyribenzamine 
which produce a readily reversible ‘equilibrium’ 
blockade, members of this series produce a very 
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persistent blockade similar to that observed in 
connection with their adrenergic blocking action. 
Development of this blockade appears to occur in 
two stages. During the first stage these agents 
exhibit a competitive equilibrium with histamine 
which is no longer present after completion of the 
blocking action. A competitive inhibition of the 
action of these agents by Benadryl indicates a 
common site of action. 

Mechanism of the acute lethal action of epi- 
nephrine in rats. Mark NICKERSON, JOHN BERGH- 
out (by invitation) and Ropert N. HAMMERSTROM 
(by invitation). Dept. of Pharmacology, Univ. of 
Utah College of Medicine, Salt Lake City, Utah. 
Protection against the lethal effect of epinephrine 
in rats and mice has recently been employed as a 
test for adrenergic blocking activity. However, 
lack of information regarding the mechanism of 
death allows no definite conclusions regarding the 
specificity of this test. Sprague-Dawley rats were 
injected intraperitoneally with lethal doses of epi- 
nephrine, and protection was then provided by 
various physical procedures. Pentobarbital and 
heparin, employed in some of the tests, were found 
not to alter significantly either mortality or ‘epi- 
nephrine’ content of heart muscle as determined 
colorimetrically. Artificial respiration provides 
complete protection against several multiples of 
the lethal dose of epinephrine, but does not alter 
the ‘epinephrine’ content of the myocardium, 
which may be several times as great as that of 
control animals dying from smaller doses. Sys- 
temic arterial pressure stabilization also provides 
marked protection. In none of the animals was 
significant pulmonary edema observed. It is con- 
cluded that the lethal effect of epinephrine in rats 
is directly related to the induced increase in sys- 
temic arterial pressure which in turn induces 
respiratory failure. The mechanism of the last step 
is not clear, but it is not the same as that involved 
in transient ‘epinephrine apnea’. Dibenamine pro- 
tects against the lethal effects of epinephrine but 
does not prevent ‘epinephrine apnea’. Epinephrine 
toxicity in rats appears to be unrelated to an ac- 
cumulation of the agent (or related catechols) in 
the myocardium. 

Timed intravenous infusion of metrazol or 
strychnine in anticonvulsant testing. MARSHALL 
J. Ortorr (by invitation), H. L. Wriu1ams (by 
invitation), and Cart C. Preirrer. Dept. of Phar- 
macology, Univ. of Illinois College of Medicine, 
Chicago, Ill. The timed intravenous infusion of 
metrazol (0.5%) and strychnine (0.01%) makes 
possible an accurate graded evaluation of anticon- 
vulsant compounds. The solutions are injected at 
the rate of 0.05 cc. every 10 seconds into the tail 
vein of the mouse. Three signs of reaction follow 
each other in sequence as the concentration of 
metrazol is increased in the blood. These have 
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been designated as the ‘first twitch,’ the ‘pseudo- 
convulsion,’ and the ‘persistent convulsion’. ‘Trj- 
dione’, phenobarbital, ‘Dilantin’, ‘Phenurone’, 
and ‘Myanesin’ have been used as anticonvulsants 
to test the accuracy of the method and to compare 
it with the subcutaneous metrazol method in 
general use. The chief advantages of the method 
are: 1) fewer animals are necessary in order to 
evaluate the anticonvulsant; 2) it is less time- 
consuming than the subcutaneous metrazol meth- 
od; and 3) it exhibits a high degree of sensitivity, 

Effects of excess carbon dioxide in clinical 
anesthetic atmospheres upon cardiac automa- 
ticity and liver function. O. SipNeY OrtH, Rawr 
M. Waters, Lucten E. Morris (by invitation), 
J. L. Stms (by invitation), and Roserr T. Capps 
(by invitation). Depts. of Pharmacology, Anes- 
thestology and Internal Medicine, Univ. of Wis- 
consin Medical School, Madison, Wis. In the 
administration of anesthetics clinically there fre- 
quently is an accumulation of carbon dioxide in the 
respired atmosphere and a resulting systemic 
hypercarbia occurs. To determine the effects which 
such a condition might produce on cardiac auto- 
maticity and hepatic function in the human sub- 
ject, moderate accumulations of carbon dioxide 
were produced either by permitting definite re- 
breathing or by the continuous addition of small 
amounts of carbon dioxide to the anesthesia bag 
while chloroform or ether was used as the sole 
anesthetic agent. Electrocardiographic observa- 
tions were made continuously with the use of a 
direct recording machine and tracings were taken 
whenever desired. Analysis of the respired at- 
mosphere was made every 3-5 minutes to prove the 
continuous presence of oxygen at or usually above 
30%, and to know the percentage of carbon dioxide 
in the mixture. Blood samples were obtained 
periodically for determinations of hemoglobin, 
oxygen and carbon dioxide content and carbon 
dioxide capacity. Five tests of liver function, 
which included icterus index, cephalin-cholesterd 
flocculation, prothrombin time, bromsulfalein re- 
tention, and thymol turbidity, were made before 
the operation, 24 hours postoperatively, and every 
second day thereafter for 4 times or until liver 
function tests returned to normal. 

Influence of roentgen rays on potency of peni- 
cillin. Marcus Ostro (by invitation) and Davi 
I. Macut. Depts. of Pharmacology and Radiology; 
Sinai Hospital, Baltimore, Md. Aqueous solutions 
both of crystalline penicillin (C.S.C.) and amor 
phous penicillin were treated with x-rays in opel 
glass beakers, and compared pharmacologically 
with control non-radiated solutions of the sam 
preparations. The apparatus employed was a wate!’ 
cooled therapy tube operated on 200 K.V. and 2 
M.A. with a target distance of 50 em. The rays 
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employed were passed through a filter of 1 mm. 
aluminium and 2 mm. copper in some experiments, 
and a filter of 1 mm. aluminium and 0.5 mm. copper 
in others; the dosage employed in each case being 
the same. Dosages ranging from 93r to 280r were 
given to the solutions. Three kinds of tests were 
used for pharmacological comparison. 1) Phyto- 
toxic tests on root growth of lupinus seedlings in 
plant physiological solutions revealed a greater 
phytotoxicity after irradiation through the 2 mm. 
Cu filter, ranging from 20 to 30%. 2) The thrombo- 
plastic properties of penicillin after irradiation 
were also markedly increased, often 50% or more. 
§) Bacteriological tests were made through the 
cooperation of Drs. Lawrence and Jerome Martin 
of the C.S.C. Research Laboratories. These re- 
vealed no difference in chemotherapeutic and bac- 
teriostatic potencies between x-rayed and control 
solutions. The difference in the phytotoxic and 
thromboplastic properties occurred only when 
solutions of penicillin were irradiated, but did not 
occur when solid penicillin was exposed to x-rays. 
Irradiations of mice with above filtered x-rays in 
doses from 63r to 93r did not render the animals 
more vulnerable to subsequent injections of large 
doses of normal penicillin. 

Experimental safety of sorbitan monostearate 
and its polyoxyethylene derivatives. SIDNEY G. 
Pace, JR. (introduced by Harvey B. Haag). 
Medical College of Virginia, Richmond, Va. Three 
products were submitted for investigation, con- 
taining Sorbitan Monostearate (Span 60) and 
Polyoxyethylene Sorbitan Monostearates (Tween 
0 and Tween 61). Weighed contents were sus- 
pended in chocolate syrup and administered 3 
times daily for 28 days to a group of 60 subjects. 
These ranged in age from 20 to 49 and were physi- 
tians, technicians or junior medical students. 
Physical examinations, blood and urine studies 
were made before administration and after 14 and 
% days of continuous administration. Further 
examinations were made 14 days after discontinu- 
ing administration of these products. The clinical 
observations included body weight, blood pressure 
and pulse measurements; the urinalyses included 
color, reaction, specific gravity, sugar and albumin, 
in addition to a microscopic examination. The 
blood examinations included determinations of 
hemoglobin, erythrocytes, leukocytes and differ- 
ential examination; chemical determinations were 
made of the plasma protein, NPN, sugar, calcium 
aad cholesterol. No significant variations were 
observed in any of the physical, microscopic or 
other examinations during this entire study. These 
substances did not produce any untoward effects 
in this investigation. 

Effects of inhalation of high concentrations of 
tarbon dioxide. Tuomas M. Parry (by invita- 
tion), Josepu N. Spencer (by invitation), WILLIAM 
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B. Draper, RicHarp W. WHITEHEAD and RoBERT 
L. ARrENDs (by invitation). Dept. of Physiology 
and Pharmacology, Univ. of Colorado Medical 
Center, Denver, Colo. Observations on dogs in 
diffusion respiration indicate that there is a pro- 
gressive rise in blood carbon dioxide and a con- 
comitant fall in blood pu during respiratory arrest. 
To determine the effect of the concentrations of 
CO: upon the blood pu, dogs were administered 10, 
20, 30 and 40 % of carbon dioxide in oxygen for a 
period of 45 minutes while under light thiopental 
anesthesia. Changes in heart rate, E.C.G., and 
blood px were noted, as well as the respiratory, 
anesthetic and toxic effects of the carbon dioxide 
mixtures. The inhalation of the carbon dioxide 
mixtures produced no significant change in the 
heart rate. Likewise, the only alteration in the 
E.C.G. was an increase in the amplitude of the .T 
wave, which returned to normal with the return 
of the blood to normal. The venous blood px fell 
rapidly during the first 15 minutes of carbon diox- 
ide inhalation, but thereafter decreased only 
slightly. The pu fell from a control average of 7.42 
to 7.24, 7.05, 6.83 and 6.79 during inhalation of 10, 
20, 30 and 40% carbon dioxide, respectively. Upon 
removal of the animals from the carbon dioxide 
atmosphere the pH rose rapidly. With 30 and 40% 
carbon dioxide the pu rose to 7.28 within 30 minutes 
while with 10 and 20% carbon dioxide it had re- 
turned to normal. 

Effects of pituitrin, pitressin and pitocin on 
blood pressure and cardiac automaticity as modi- 
fied by various anesthetic agents. Car.os E. 
PARSLOE (by invitation), Lucten E. Morris (by 
invitation) and O. Sipney Ortu. Depts. of Anes- 
thesiology and Pharmacology, Univ. of Wisconsin 
Medical School, Madison, Wis. Accidents which 
have occurred following the administration of pi- 
tuitary preparations to anesthetized patients make 
it desirable to reevaluate the pharmacological ac- 
tion and therapeutic uses of these drugs and to 
study any possible incompatibility which they 
may have with various anesthetic agents. Eighty- 
five experiments were made with 26 dogs. Anes- 
thetic agents employed were either cyclopropane, 
ether, chloroform, nembutal, chloretone or pro- 
caine. Unanesthetized animals also were studied. 
Blood pressure determinations and continuous 
electrocardiographic records were made and upon 
analysis subsequent to intravenous injection of 
each of the pituitary fractions the results were 
found to confirm and extend previous observations. 
Blood pressure response showed marked variation 
dependent on the type of anesthetic used. Most 
striking was a characteristic, almost precipitous 
fall in pressure observed after either pituitrin or 
pitressin during cyclopropane anesthesia. There 
were no significant changes following the use of 
pitocin. Alterations of cardiac rhythm were ob- 
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served in each of 14 conscious animals and in 9 with 
spinal analgesia. One-fifth of the animals tested 
with pituitrin or pitressin during cyclopropane 
anesthesia exhibited some type of arrhythmiae 
which was thought to be correlated with injection 
of the drug and associated with coronary constric- 
tion and a resultant myocardial hypoxia predis- 
posing to cardiac dysfunction in the presence of 
anesthesia. Side effects of pituitrin administra- 
tion, such as modification of respiratory activity 
tor. duce effective exchange or retching and vomit- 
ing which may mechanically obstruct respiration, 
lead to increased hypoxia and are additional factors 
increasing the hazard of accident. Clinical electro- 
cardiographic studies are in progress. 

Antiseptic properties of certain mercurial di- 
uretics. S. ANDERSON PEoPLEs and ANN McCor- 
MICK (by invitation). Division of Veterinary Sci- 
ence, Univ. of California, Davis, Calif. Mercurial 
diureties are rapidly excreted in the urine after 
intravenous administration, and if the compounds 
should then break down to give a sufficient con- 
centration of ionized mercury, they would act as 
urinary antiseptics. In order to test this possi- 
bility, the in vitro antibacterial action of Salyrgan 
(I), Mereuzanthin, (II) Mercuhydrin (III) and 
mercuric chloride were tested against Strepto- 
coccus faecalis, Streptococcus pyogenes, Escherichia 
coli, Staphylococcus aureus, and Corynebacterium 
renalis. The concentration of mercury furnished 
by the compound in micrograms/cc. required to 
inhibit growth was determined turbidometrically 
and the bactericidal concentration by subculture 
in thioglycollate media. The apparent percentage 
of the mercury in the compound which is ionized 
can be calculated from the ratio of the mercury as 
mercuric chloride to that of the compound re- 
quired to produce the same endpoint. II was the 
most active, inhibiting all the organisms at 3-12, 
indicating that 50% of the mercury was ionized. 
I and III caused inhibition at 6-200, indicating 
3-24% ionization. The bactericidal concentrations 
were difficult to determine accurately and varied 
from 12-400. These results were not materially 
altered when blood serum was added to the media 
nor when urine of pu 6.7 was used as media. The 
activity of all the compounds was increased by 
changing the px of the media to either 5.0 or 8.0. 
These bacteriostatic and bactericidal concentra- 
tions can easily be reached in the intact animal 
and tests of these compounds in experimental 
urinary infections are now underway. 

Release of various proteins from incubated 
surviving liver slices. Rira L. Pessorri (by invi- 
tation) and Ratpx W. Braver. Dept. of Pharma- 
cology and Experimental Therapeutics, School of 
Medicine, Louisiana State Univ., New Orleans, 
La. In an effort to elucidate the factors which con- 
trol the distribution of various plasma proteins 
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between the hepatic cells and the blood plasma, 
liver slices from dogs and rats have been incubated 
in protein-free or protein-containing solutions 
under various conditions. Analytical procedures 
applied include total protein determinations, 
esterase activity determinations, cholinesterase 
activity determinations, and electrophoretic anal- 
ysis at pH 7.8. Results indicate that the release of 
protein with respect to the quantity, quality, and 
time course does not differ markedly as between 
different lobes of a liver obtained from the same 
animal; on the other hand, wide differences are 
obtained in going from one animal to the next. On 
incubation with Krebs solution at px 7.4, the re- 
lease of cholinesterase activity and of ‘alpha glo- 
bulins’ procedes much more rapidly than that of 
total protein. The addition of bovine plasma albu- 
min to the incubation solutions accelerates and 
increases the amount of cholinesterase activity 
and of ‘alpha globulins’ released. These results 
parallel observations previously made in intact 
dogs under conditions of plasmapheresis or albu- 
min transfusions. If liver slices are repeatedly 
transferred to fresh samples of Krebs solution a 
reduction in the rate of release of protein and of 
enzyme activity is usually observed after 2 or 3 
transfers under the conditions of these experi- 
ments. 

Nephrotoxic action of a cyanine dye, 1’-ethyl- 
3,6 - dimethyl - 2 - phenyl - 4 - pyrimido - 2- 
cyanine chloride. LAWRENCE PETERS and AEME 
Hicasui (by invitation). Dept. of Pharmacology, 
School of Medicine, Western Reserve Univ., Cleve- 
land, Ohio. Distribution studies in dogs following 
I.V. administration of dye showed its concentra- 
tion in the kidneys to be higher than that in other 
organs. However, recovery from the urine never 
exceeded 10% of the dose given. Microscopic ex- 
amination of unstained frozen-dried sections re- 
vealed the presence of large amounts of dye in the 
cells of the convoluted tubules. Doses greater than 
10 mg/kg. had a pronounced effect on renal func- 
tion. Transient albuminuria occurred. Nitroget 
retention, reflected in markedly elevated BUN 
and plasma creatinine concentrations, usually 
reached a peak between 48 and 96 hours, returning 
to normal over a variable period, depending 0 
magnitude of dosage and individual susceptibility. 
Renal clearance values for inulin, creatinine, PAH 
(low and high plasma levels), glucose and sulfa- 
merazine were all depressed during azotemia. The 
clearance of PAH (Cpan) at low plasma levels 
(0.8-1.8 mg. %) fell less than the inulin clearance; 
hence the filtration fraction (C1/CpaH) was de 
creased. During recovery the clearances returned 
to levels equal to or only slightly in excess of pre- 
injection values. CPAH was again exceptional it 
that it increased 200-300%, resulting in a filtration 
fraction } to } of that existing before dye infection. 
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ties, the effects were obtainable following dye 
infusion at rates producing little or no fall in 
femoral arterial pressure. The animals were killed 
for post-mortem examination. Microscopically, 
ections revealed nephrotic changes confined 
principally to the cytoplasm of the tubule cells. 
Nuclear changes existed in some cases to be dis- 
cussed. 

Actions of 2,6-diaminopurine in mice, rats, and 
dogs. FREDERICK S. Puiuips and J. B. TuHrerscu 
(by invitation). Division of Experimental Chemo- 
therapy, Sloan-Kettering Institute for Cancer Re- 
warch, New York City. Recent reports finding 
2,6-diaminopurine; 1) an antagonist of folic acid 
and purine metabolism in microorganisms (Hitch- 
ings, et al. J. Biol. Chem. 174: 765, 1948) ; 2) a pre- 
cursor in the synthesis of guanine in rats (Bendich 
and Brown, J. Biol. Chem. 176: 1471, 1948); and 
3) therapeutically active against leukemia in mice 
(Burchenal, et al. Cancer, in press) led to studies 
of its pharmacology. Its toxicity by parenteral 
administration was determined in mice, rats, and 
dogs. Acutely toxic doses were fatal within 48 hours 
ind in dogs caused protracted emesis, hemorrhagic 
diarrhea, severe losses of fluid and electrolyte, 
hemoconcentration, and collapse. However, daily 
doses as great as $ to 3} LD-50 were tolerated by rats 
and dogs for 1 to 2 weeks or longer. Signs of chronic 
intoxication included anorexia, progressive weight - 
loss, and in peripheral blood, reticulocytopenia, 
leucopenia, and moderate anemia. Bone marrow 
from rats sacrificed in terminal stages of chronic 
intoxication was semi-fluid exhibiting significant 
depletion of both myeloid and erythroid elements. 
In dogs receiving daily doses serial bone-marrow 
ispiration revealed progressive diminution of total 
iucleated cell counts involving greater decreases 
in erythroid than in myeloid cells. Terminally 
uucleated erythroid cells were almost absent while 
nyeloid cells in all stages were present, but, in less 
than normal quantities. In its effects on marrow 
und intestinal epithelium 2,6-diaminopurine re- 
sembled 4-amino-pteroylglutamic acid with regard 
losite of action. However, the actions of the purine 
ind the folic adid antagonist could be differentiated 
inso far as the former failed to elicit megaloblastic 
erythropoiesis in dogs while the latter appeared 
o be more uniformly toxic to both myelopoiesis 
and erythropoiesis. 

Quantitative estimation of pyribenzamine in 
blood. ALBERTJ. PLUMMER (introduced by GEORGE 
L. Maison). Dept. of Pharmacology, Boston Univ. 
School of Medicine, Boston, Mass. With the co- 
operation of the Ciba Pharmaceutical Company, 
4chemical method for the quantitative estimation 
of pyribenzamine in blood has been developed. 
While this method is not as sensitive as the fluori- 


io0 Metric method of R. Mizzoni it is simpler. The 
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method: 20 ml. of blood are added to 30 ml. of 
15% Trichloracetic Acid. The precipitated protein 
is removed by filtration and the filtrate, about 35 
ml., is rendered just alkaline with 10% sodium 
hydroxide. The filtrate is extracted with two 15 ml. 
portions of ether and these are combined and 
evaporated to dryness over a warm water bath. 
The residue is dissolved in .05 ml. of .01% sulfuric 
acid and 1 ml. of water. After allowing 5 minutes 
for solution the liquid is transferred to a Klett 
colorimeter tube and diluted to 5 ml. Iodine solu- 
tion, 0.25 n, 0.04 ml. is added and after 10 minutes 
the turbidity is read in colorimeter using No. 50 
filter. The amount of pyribenzamine may be esti- 
mated by comparison with the readings obtained 
by developing turbidity in solutions of pyribenza- 
mine hydrochloride of known concentration. It has 
been possible to measure with an error of plus or 
minue 5% amounts as low as 0.05 mg. pyriben- 
zamine hydrochloride added to 100 cc. of human 
blood. The method is also applicable to the deter- 
mination of antistine in blood. Here however, at 
present, the lowest detected concentration has 
been 0.3 mg. per 100 ml. of blood. No property of 
normal blood has interfered with the application 
of the method. 

Augmentor effect as postulated by the electro- 
motive theory of drug action. Harry J. Prarr 
(by invitation) and R. Beutner. Hahnemann 
Medical College, Philadelphia, Pa. According to 
the electromotive theory of drug action, the stimu- 
lating action of a drug is proportioned to the elec- 
tromotive change which it brings about at a phase 
boundary of water and an ‘oil’. If the stimulant 
drug is an alkaloid like pilocarpine, the electro- 
motive effect on the phase boundary is a negative 
variation, like the negative variation brought about 
by stimulation of nerve. This electric effect of the 
drug is enhanced by addition of sodiumbenzoate 
or other sodium of organic acids, but only within 
certain limits; a larger or smaller addition of ben- 
zoate will decrease the electric effect, (Beutner, 
J. Pharm. 34: 29, 1928). The stimulating action of 
pilocarpine, as tested on the isolated intestine of 
rabbit, is likewise enhanced by addition of sodium- 
benzoate; this also occurs only within certain 
limits of concentration as experiments show, but 
only two single measurements by Storm van Leeu- 
wen and von Gyorgy were available so far to test 
the theory. In order to obtain additional data, the 
following experiments were made. To a strip of 
rabbit duodenum, suspended in Tyrode solution, 
0.03 mg. of pilocarpine was added. They produced 
a contraction of 45 mm. This was reduced 43% by 
0.03 mg. of sodiumbenzoate; it was potentiated 
30% by 0.165 mg., 71% by 0.33 mg., 20% by 1.65 
mg., 38% by 3.3 mg., and again reduced 28% by 
16.5 mg. or 70% by 33 mg. These data show that 
the potentiation of the constricting action of pilo- 
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carpine occurs only within certain limits as does 
the electric effect. 

Inhibition of myocardial reactions to epine- 
phrine and nor-epinephrine by nitroglycerine. 
W. Rass and EvGEeNrE LEPESCHKIN (introduced 
by F. J. StcHe.). Division of Experimental Medi- 
cine, Univ. of Vermont, College of Medicine, Burl- 
ington, Vt. In atropinized cats the blood pressure 
and electrocardiogram were recorded after intra- 
venous injection of epinephrine and nor-epineph- 
rine (probably identical with sympathin) and 
after faradic stimulation of the stellate ganglia. 
The injections were followed by elevation of the 
blood pressure, tachycardia and transient flatten- 
ing or inversion of the T-wave in leads CR1 and 
CR4 (between the 15th and 50th seconds) and 
later (until about the 160th second) usually by 
elevation of T. The effects of epinephrine and nor- 
epinephrine were almost identical, and similar to 
those produced by stimulation of the stellate 
ganglia. If nitroglycerine was injected together 
with epinephrine or nor-epinephrine, the effect of 
the latter on blood pressure and tachycardia was 
weakened, the depression of the T-wave was either 
entirely abolished or markedly diminished. This 
effect was considerably greater than would corre- 
spond to the slight or moderate elevation of T, 
sometimes elicited by nitroglycerine alone. Since 
the depression of T had proven entirely independ- 
ent of blood pressure and heart rate, the inhibiting 
effect of nitroglycerine is assumed to take place 
in the myocardium itself through interference 
with the metabolic action of the sympathomimetic 
amines. As epinephrine is believed to dilate the 
coronaries, it seems unlikely that the inhibition 
of the epinephrine-induced electrocardiographic 
changes through nitroglycerine should be due to a 
further coronary dilatation. The T-wave depression 
after stimulation of the cardiac sympathetic was 
likewise inhibited by nitroglycerine. It is probably 
due to discharges of nor-epinephrine into the myo- 
cardial cells. 

Purification of the toxic principle of agene- 
treated gluten for pharmacological study. Jack 
L. Rapomski, GEOFFREY Wooparp, and Henry 
N. Fuyat (introduced by Arnotp J. LEHMAN). 
Division of Pharmacology, Food and Drug Admin- 
istration, Federal Security Agency, Washington, 
D. C. To facilitate the study of the pharmacology 
of canine hysteria it was desirable to purify the 
responsible etiological agent. The starting mate- 
rial was prepared by the hydrolysis of agene (NCls3)- 
treated gluten with pancreatin. The pu of a batch 
of toxic hydrolysate was depressed stepwise to 
progressively lower values by the addition of a 
cationic exchange resin (Ion X) in its H* form. 
The resin was filtered off each time a desired pu 
was reached. This process was repeated until the 
pH was depressed beyond the range of interest. 
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Thus, the peptides and amino acids of this hydrol- 
ysate were fractionated according to the px range 
in which they become adsorbable. Each of the 
batches of resin was separately eluted with dilute 
ammonia and the toxicity of the eluate determined 
by oral administration to dogs. It was found that 
the toxic principle was adsorbed exclusively be- 
tween pH 3.35 and pH 3.95. It is felt that this 
method is generally applicable for the separation 
of peptides from protein hydrolysates and con- 
stitutes an improvement on previously published 
techniques. Further concentration was effected 
by washing the resin with dilute hydrochloric acid 
before the toxic principle was eluted with an- 
monia. The eluate may be dried to a white water- 
soluble powder with an acute toxicity of 500 mg,/ 
kg. to dogs. This represents a 10-fold purification 
over the starting material. Still further purification 
was achieved by extraction with organic solvents. 
The pharmacological behavior of the partially 
purified toxic principle in dogs, monkeys, rabbits, 
and rats was investigated. 

Metabolic factors contributing to the course of 
pentothal anesthesia. CLaup1a M. Ratuirr (by 
invitation), A. H. Matonry, James R. Tureman 
(by invitation) and Watrer M. Booker. Dept. 
of Pharmacology, School of Medicine, Howard 
Univ. Washington, D. C. Previous work reported 
from this laboratory has called attention to hyper- 
glycemia and glycogenolysis under prolonged pen- 
tothal anesthesia. An extension of that work 
pointed out the indication for insulin during pento- 
thal anesthesia. In the present work experiments 
are reported in which specific units of insulin are 
administered at regular intervals (intramuscu- 
larly) or by constant drip (intravenously) sufi- 
cient to keep the blood sugar in normal range dur- 
ing three hours of pentothal anesthesia. It has 
been found that insulin-treated animals require 
greater quantities and more frequent administra- 
tion of pentothal sodium to keep them in surgical 
anesthesia as compared with untreated controls. 
Insulin treated animals have slightly higher liver 
glycogen values than untreated animals at the end 
of 3 hours of anesthesia. There is some evidence 
that the glycogen storage at the liver influences 
the destruction of pentothal, since in animals 00 
high carbohydrate and on high protein diets, where 
the liver glycogen is high, accumulation of pento- 
thal at the liver from hour to hour is less than it 
animals on normal diets. Taking liver samples 
every hour for pentothal and micro glycogen deter- 
minations, it has been found that the more rapidly 
the glycogen falls, the greater is the build up 
pentothal at the liver. Furthermore, in animals 00 
normal diet the liver is efficient the first hour i? 
destroying pentothal; but as anesthesia is pushed 
into the second and third hours more and more 
pentothal can be demonstrated at the liver. 
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Induction of idioventricular rhythms by 1-1-1 
trichlorethane and epinephrine. Barsara R. REN- 
nick (by invitation), S. Donatp MALton (by in- 
vitation), G. K. Mor and M. H. Servers. Dept. 
of Pharmacology, Univ. of Michigan, Ann Arbor, 
Mich. Methy] chloroform was recommended as an 
anesthetic agent 60 years ago, but has never had 
clinical trial. In this laboratory attempts to induce 
anesthesia in 2 dogs without premedication led to 
sudden death, presumably cardiac in origin, in 
both animals. In 5 dogs under barbital anesthesia 
epinephrine was injected after administration of 
repeated small doses of methyl chloroform. Ven- 
tricular extrasystoles and ventricular tachycardia 
were produced in all animals. Maximum sensitiza- 
tion of the heart to epinephrine occurred after the 
administration of 0.25 to 0.4 cc/kg. of methyl 
chloroform. Further administration of the agent 
raised the threshold dose of epinephrine, in part 
because of the resultant severe hypotension. Ven- 
tricular arrhythmias can be more regularly induced 
with methyl chloroform than with chloroform, but 
the sensitivity of the heart appears to be less than 
with cyclopropane. 

Competitive inhibition of convulsions in guinea 
pigs. R. K. Ricnarps and K. E. Kuerer (by. in- 
vitation). Dept. of Pharmacology, Abbott Research 
Laboratories, North Chicago, Ill. The authors have 
shown that para aminobenzoic acid (PABA) and 
diethylaminoethanol (DEAE), the split products 
of procaine, can either singly or, more efficiently, 
as a mixture inhibit the convulsions caused by 
im. injection of procaine in guinea pigs when ad- 
ministered i.p. prior to this drug. This work has 
been extended by using the dibutylamino-propa- 
nol (DBAP) ester butyn, a more potent local anes- 
thetic of the PABA series. 30 mg/kg. of butyn 
sulfate im. caused convulsions in 90% of the 
guinea pigs. This incidence could be reduced to 
about 3 by pretreatment with 400 to 600 mg/kg. 
PABA. DBAP and similar long-chain amino alco- 
hols were too toxic for testing their possible antag- 
onistic effect against butyn as it was demonstrated 
with DEAE in the case of procaine. Metycaine was 
studied because it is an ester of benzoic acid 
rather than of PABA. 45 mg/kg. of metycaine 
HCl was convulsive in 82% of the animals. The 
incidence of convulsions was reduced to about 
55% by premedication with comparable doses of 
tither benzoic acid or PABA. As with butyn the 
Ietycaine side chain, 2-methylpiperidinopropa- 
nol, was relatively too toxic to investigate its 
Possible antagonistic effect. These findings will be 
discussed from the viewpoint of the theory of 
competitive inhibition on the basis of structural 
similarity and the changes in pharmacologic prop- 
erties which occur if the tertiary amino group of 
the amino alcohol is converted into a quaternary 
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ammonium base which deprives the esters of the 
local anesthetic properties. 

Action of caffeine and aminophylline as respir- 
atory stimulants in man. GLENN H. RicumMonp 
(introduced by C. L. Gemaiiu). Dept. of Pharma- 
cology, Univ. of Virginia, Medical School, Char- 
lottesville, Va. The respiratory stimulating effect 
of CO, was used as a functional test to study the 
mechanism of action of caffeine and aminophylline 
as respiratory stimulants. Ventilation minute 
volumes were obtained with the subject breathing 
atmospheric air, 3% COz in O2, and 5% CO: in Oz 
before and after the administration of 0.25 gm. of 
caffeine subcutaneously and before and after the 
administration of 0.25 gm. of aminophylline sub- 
cutaneously. The average increase in ventilation 
minute volume, of 6 subjects, when breathing 3% 
CO: was found to be 23% greater after caffeine than 
before. When breathing 5% COs: the increase was 
51.7% greater after caffeine than before. It was 
concluded from this study that caffeine acts on the 
respiratory center by increasing its sensitivity to 
CO:. Aminphylline was found to have no signifi- 
cant effect on the response of respiration to CO». 

Lethal and electrocardiographic changes pro- 
duced by quinine dihydrochloride in monkeys 
infected with P. knowlesi. R. H. Riagpon. 
(introduced by CHauncey D. LEAKE). Laby. 
of Experimental Pathology and Heart Station 
Univ. of Texas, Medical Branch, Galveston, 
Texas. During our studies on malaria, quinine 
dihydrochloride was given to 31 monkeys. Some 
of those with a severe infection died immediately 
following an intravenous injection of quinine. 
Since other animals of equal weight survived a 
similar dose, experiments were designed to study 
this variation. To determine the effect of quinine 
on the electrocardiogram, 20 monkeys were used, 
9 of which were normal and 11 infected with P. 
knowlesi. Limb leads and an apical chest lead were 
obtained and immediately thereafter quinine di- 
hydrochloride was given intravenously and a sec- 
ond group of tracings was made during an interval 
of 10 minutes. A series of tracings were made on 4 
monkeys given quinine both before and after their 
infection. In some experiments the dosage of qui- 
nine was varied to study its effect, while in other 
experiments the dose was kept constant to deter- 
mine the variations accompanying the changes in 
the degree of parasitemia and the anemia. The 
lethal doses of quinine were 56 and 77 mg/kg. for 
two normal monkeys. In contrast, the following 
doses, 28, 28, 28, 31, 37.5 and 47 mg/kg., were lethal 
for malarial infected monkeys who had red blood 
cell counts between 1.9 and 3.24 million. Malarial 
infection, per se, although severe, did not appear 
to affect the electrocardiogram in the majority of 
cases. In 3 monkeys the deleterious conduction 
and other electrocardiographic effects of quinine 
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were found to be greater when infected than when 
normal. In malarial infected monkeys the electro- 
cardiographic changes following quinine appeared 
to parallel the degree of anemia rather than the 
degree of parasitemia. 

Renal clearance of iodide in the dog. DovGias 
Sueparp Riaos. Dept. of Pharmacology, Harvard 
Medical School, Boston, Mass. Simultaneous clear- 
ances of iodide, chloride and creatinine have been 
determined in dogs maintained on a low-chloride, 
high-protein diet. The average glomerular filtra- 
tion rate measured by the creatinine clearance was 
about 100 cc/minute. When plasma iodide concen- 
trations were 1.6 mEq/]. or less, the clearance of 
iodide was remarkably low, ranging from 0.05 to 
0.79 ce/minute. With higher plasma iodide levels 
the clearance increased to as much as 8 cc/minute 
at 11 mEq/l. of plasma. When plasma iodide was 
maintained at about 0.4 mEq/1. and chloride excre- 
tion was elevated by the oral administration of 
sodium chloride, the clearance of iodide increased 
markedly to as much as 17.7 cc/minute. The iodide 
clearance was always somewhat greater than the 
chloride clearance, the difference being most 
marked when the chloride excretion was moderate. 
When chloride excretion was very high, the kidney 
seemed less able to differentiate between the two 
halides. This dependence of iodide excretion on 
chloride excretion resulted in prolonged retention 
of iodide in dogs whose kidneys were conserving 
salt. For example, a plasma iodide level of 1.2 
mEq/1. was maintained without appreciable change 
for 24 hours after a single subcutaneous injection 
of sodium iodide in a fasting animal. Administra- 
tion of sodium chloride occasioned a prompt and 
profound fall in plasma iodide. These experiments 
indicate that the tubular reabsorption of iodide in 
the dog may be almost complete when total halide 
excretion is minimal. 

Effects of 3-acetoxy phenoxy trimethylammo- 
nium methylsulphate on neuromuscular function. 
Water F. Riker and W. CLiarKe WESCOE (by 
invitation). Dept. of Pharmacology, Cornell Univ. 
Medical College, New York City. In the gastroc- 
nemius-soleus preparation of the intact cat the 
close intra-arterial injection of 3-acetoxy phenoxy 
trimethylammonium methyl-sulphate (Nu 2017, 
Hoffmann-LaRoche, Inc.) produces an immediate 
maximal contraction of the muscles followed by 
intense local fasciculations. The fasciculations dis- 
appear completely within one minute. If the dose 
is sufficiently large, the fasciculations become 
generalized. The close intra-arterial injection of 
5 ug/kg. potentiates the response of the muscles 
supra-maximal nerve stimuli. The duration of the 
potentiation is brief in contrast to that produced 
by physostigmine, neostigmine, and DFP. Varying 
degrees of depression of the muscular response to 
supra-maximal nerve stimuli are produced by large 
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doses of Nu 2017. The recovery from depression js 
rapid and the return to normal from a completely 
refractory state occurs within 20 minutes. After 
inactivation of cholinesterase by DFP, the close 
intra-arterial injection of a large dose of Nu 2017 
produces a profound depression from which re. 
covery is prolonged. The depression of the response 
to indirect stimuli produced by d-tubocurarine is 
antagonized by Nu 2017. 

Preparation and pharmacological properties 
of the acid succinate of myanesin. RicHarp F. 
Rixey and F. M. Bercer (introduced by Haroi 
C. Hopes). Depts. of Pharmacology and Pediatrics. 
Univ. of Rochester, Rochester, N. Y. Observations 
on the metabolic fate of myanesin led to the as- 
sumption that myanesin acid succinate would 
represent a soluble, relatively non-toxic deriva- 
tive of myanesin with a less intense and longer 
duration of action. In the present investigation, 
the succinate was prepared and tested and found 
to behave in accordance with this expectation. 
The succinate, prepared by reacting myanesin 
with succinic anhydride in pyridine, was obtained 
as straw-colored, extremely viscous liquid which 
gives a highly water soluble sodium salt. In the 
mouse, the paralytic and lethal doses of sodium 
myanesin succinate are found to be larger than 
those of myanesin. The antagonism and duration 
of action of these two drugs to metrazole convul- 
sions was studied by the injection of these con- 
pounds before and after the administration of an 
LD99 of metrazole. On a molar basis, the succinate 
is less effective in preventing convulsions when 
administered jointly with metrazole. The succinate 
is, however, equally effective when administered 
prior to the convulsant. The succinate in small 
doses abolishes tremors and hyperexcitability due 
to strychnine without abolishing the knee jerk in 
the cat. 

Failure of alpha tocopherol to influence chest 
pain in patients with heart disease. Seymour H. 
RinzLER (by invitation), Hyman Bakst (by it- 
vitation), ZacHARY H. BENJAMIN (by invitation), 
Auprige L. Boss (by invitation), and Jantl 
TRAVELL. Cardiovascular Research Unit of Belh 
Israel Hospital and the Dept. of Pharmacologi; 
Cornell Univ. Medical College, New York City. 
A stringent blind-test method, in which neither 
patients nor examiners knew whether alpha tocoph- 
erol ora matching placebo was being administered, 
was used to investigate effects of alpha tocoph- 
erol on long standing chest pain in 38 ambulator! 
clinic patients with heart disease (chiefly arteri0- 
sclerotic and hypertensive). For allotment to co 
trol and treated groups, patients were paired with 
respect to sex, age, cardiovascular status, duratio! 
and type of chest pain, and other pertinent fat 
tors. One of each pair was assigned to either co™ 
trol (placebo) or treated (vitamin) groups. Typ 
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of chest pain encountered were effort angina, con- 
stant chest pain, and intermittent chest pain 
unlike effort angina. We regard the first group as 
primarily of cardiac origin, while the other two 
are considered chiefly somatic. The dosage plan 
was : 200 mg. of synthetic alpha tocopherol (Ephy- 
nal Acetate ‘Roche’) by mouth daily for 2 weeks 
and thereafter 300 mg. daily. The average duration 
of vitamin administration was 16 weeks (10-20 
weeks), and of the placebo 16.6 weeks (10-20 
weeks). Response to medication was similar for 
both groups. No improvement was noted in 12 
treated subjects (63%) and 14 controls (73%). 
Subjective improvement was reported by 7 treated 
patients (37%) and 5 controls (27%). Serial elec- 
trocardiograms, exercise tolerance tests, repeated 
blood pressure readings and measurements of skel- 
etal muscle function did not reveal significant 
differences between treated and. control groups. 
Our results fail to confirm the reported benefits of 
alpha tocopherol in cardiac pain. 

Pharmacologic and sensitizing properties of 
SY-28 when administered by ion transfer. ARTHUR 
A. RopriquEz (by invitation), JuLes H. Last, 
and ApoLpH RosTENBERG JR. (by invitation). 
Depts. of Physical Medicine, Pharmacology, 


Dermatology and Allergy Unit, Univ. of Illinois 
College of Medicine, Chicago, Ill. The pharmaco- 


logic activity of SY-28 (N-ethyl-N-(1-naphthyl- 
methyl)-8-bromoethylamine hydrobromide) was 
studied following administration by ion transfer 
to the normal skin of human subjects. Three- 
tenths of a milliampere of anodal current was 
applied to 10 cm2? areas of the skin. A total amount 
of 0.3 ce. of a 10 mg. % solution of SY-28 in propy- 
lene glycol was used. It was observed that SY-28 
when administered in the above manner was a 
strong eczematous sensitizer. Twelve out of 46 
patients (26%) became sensitized to the drug. 
Adrenergic blocking activity lasting at least 24 
hours was demonstrated in 53 patients. Antihista- 
minic activity was also noted following administra- 
tion of SY-28. There was clearly no interference 
with the pharmacologic action of SY-28 in those 
individuals who became sensitized. 

Interaction between hematin and serum albu- 
min. Morris RosENFELD and Dove.as M. Sur- 
GENOR (by invitation). Dept. of Pharmacology and 
Experimental Therapeutics, Johns Hopkins School 
of Medicine and Dept. of Physical Chemistry, 
Harvard Medical School, Boston, Mass. The reac- 
tion between hematin and human serum albumin 
to form methemalbumin has been studied by spec- 
trophotometric procedures. Titration of hematin 
with albumin reveals a one to one.molar ratio at 
the endpoint. Other interactions involving simple 
stoichiometric relationships are indicated by titra- 
tion curves. Little interaction is observed spectro- 
photometrically with other plasma protein frac- 


PHARMACOLOGY AND EXPERIMENTAL THERAPEUTICS 


tions including fibrinogen and the alpha, beta and 
gamma globulins. A direct colorimetric procedure 
for the estimation of serum albumin has been based 
on the hematin reaction. The colorimetric meas- 
urements compare favorably with values obtained 
by the low temperature methanol fractionation 
method of Pillemer and Hutchinson. 

Thiomerin: toxicity and diuretic effects. <A. 
Ruskin, J. E. Joanson, W. N. Roppy (introduced 
by Cuauncey D. Leake). Heart Station, Univ. 
of Texas Medical Branch, Galveston. The disodium 
salt of N (y-carboxymethylmercaptomercuri-B- 
methoxy) propyl camphoramic acid (thiomerin) in 
isolated rabbit hearts causes A-V and I-V block and 
asystole in doses 20 times those of meralluride (mer- 
cuhydrin), and about 50 times those of mersalyl- 
theophylline and mercuzanthin. In 50 clinical 
cases the diuretic effects of 2 cc. doses of thio- 
merin subcutaneously are approximately equiva- 
lent to those of 2 cc. doses of mercuhydrin intra- 
venously, both containing the same amount of 
mercury (80 mg.) in organic combination. Cases 
in which mereuhydrin produced untoward effects 
(nausea, vomiting, muscle cramps, toxic psy- 
choses), tolerated thiomerin well. Rare local 
soreness and nodulation from thiomerin is now 
being investigated by similar comparative 
methods. 

Adrenergic blocking agents and the vasopressor 
response to epinephrine. Davin RusseLu (by 
invitation) and GraHAM CHEN. Research Labys., 
Parke, Davis & Company, Detroit, Mich. Quanti- 
tative results on ‘epinephrine reversal’ of blood 
pressure in the dog have been obtained with two 
adrenergic blocking agents: N-(2-bromoethyl)- 
N-ethyl-1-naphthalenemethylamine-HBr and _ yo- 
himbine. The data were found to conform to either 
Langmuir’s adsorption isotherm or Gaddum’s equa- 
tion of competitive inhibition based on the law of 
mass action. A linear relationship is obtained when 
the degree of ‘epinephrine reversal’ is expressed 
in terms of the percentage of inhibition of epi- 
nephrine in probit units and the doses of the ad- 
renergic blocking agent in logarithms. 

Action of cholinesterase inhibitors on the iso- 
lated rabbit ileum. P. R. SaLerNo (by invitation) 
and J. M. Coon. Dept. of Pharmacology, Univ. of 
Chicago, Chicago, Ill. It has been reported by us 
(Fed. Proc. 7: 212, 1948) that physostigmine, neo- 
stigmine, TEPP, and DFP, in molar concentra- 
tions of approximately 10-*, change the pendular 
movements of the isolated rabbit ileum to a peri- 
staltic rhythm. The appearance of moving con- 
striction rings in the muscle strip characterizes 
this change. The peristaltic rhythm can be re- 
versed to a pendular rhythm by atropine and 
thiamine, or by the ganglionic blocking agents pro- 
caine, nicotine, tetraethyl ammonium and mag- 
nesium. Effective concentrations of the latter 
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blocking agents have no effect upon the sensitivity 
of the gut to acetyl choline added to the bath. The 
change in rhythm cannot be induced in the un- 
treated muscle by acetylcholine itself. Gut prepa- 
rations kept at 1°C. for 2 days exhibit a typical 
pendular activity when placed in oxygenated 
Ringer-Locke at 37.5°C. and respond to the es- 
terase inhibitors by an increase in tone but not 
by the usual change in rhythm. After four days 
the gut is totally insensitive to the cholinesterase 
inhibitors and nicotine but responds to acetyl- 
choline, pilocarpine, barium, and epinephrine. 
The cholinesterase activity of rabbit ileum was 
found to be stable at 1°C. for at least 25 days. Ii is 
believed that the conversion from pendular to 
peristaltic rhythm induced by the cholinesterase 
inhibitors in the isolated gut depends upon the 
endogenous synthesis of acetylcholine and the 
integrity of the intrinsic ganglion cells. The loss of 
sensitivity in the old intestinal strips might be 
caused by a degeneration of the ganglion cells and 
a cessation of acetylcholine synthesis. 

Inotropic synergism between digitalis bodies 
and serum calcium. Witu1aAmM T. SALTER, JOHN 
GEMMEL (by invitation) and Louts Scrarini (by 
invitation). Dept. of Pharmacology, Yale Univ. 
School of Medicine, New Haven, Conn. The hypo- 
calcemic frog heart can be employed with a few ml. 
of human serum or Locke’s solution to test the 
inotropic potency of a cardiac glycoside. By ad- 
justment of the concentration of Ca** ions, graded 
stages of hypodynamic contraction can be produced 
seriatim. Such preparations at pu 7.3 follow the 
law: R/(100 — R) = [Ca**] — (A — k[G]), where 
R is the percentile contractile response of the 
heart, [Ca**] the concentration of calcium ions, 
A the individual ‘heart constant’, k the potency 
of the cardiac glycoside and |G] its concentration. 
Each preparation is calibrated in standard mam- 
malian Ringer’s solution to determine the ‘heart 
constant’ A. Then the [Ca**] is adjusted and the 
response R measured when the test heart has been 
equilibrated with the dissolved preparation or 
serum under test. Finally the value k{G] is caleu- 
lated. When R = 50%, kiG] = A — [Ca**]. In 
terms of ouabain, it is difficult to avoid toxic 
effects at concentrations higher than 5 micrograms 
%, even when the [Ca**] is low. 

Isopropyl alcohol as an anticonvulsant. RaLPpH 
W. ScHAFFARZICK (by invitation) and P. J. Hanz- 
LIK. Dept. of Pharmacology and Therapeutics, 
Stanford Univ. School of Medicine, San Francisco 
15, Calif. The minimum effective blood acetone for 
anticonvulsant action (cortical threshold by elec- 
trical stimulation) in rats receiving acetone gas- 
trically was found to be about 50 mg. % which 
could be nearly doubled and the threshold raised 
100% with excessive doses, without ataxia. The 
minimum effective anticonvulsant blood concen- 
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tration of alcohol, after isopropy] alcohol gastrically 
in rats, was markedly irregular. After 500 mg. and 
1250 mg/kg. doses of isopropyl alcohol gastrically, 
the increase in cortical threshold paralleled more 
closely the blood alcohol than the blood acetone. 
When the higher dose of the alcohol was given in 3 
divided doses in 12 hours, the acetonemia was 
cumulative with peak increases in cortical thresh- 
old in 1 hour, recovery at end of 12 hours, and sug- 
gestions of tachyphylaxis to the cortical stimulus 
(rats and rabbits). Generally the acetonemia out- 
lasted the anticonvulsant action (6-hour observa- 
tions). Only about 3% (average) of the higher dose 
of the alcohol was excreted in 24 hours in the urine 
of rabbits, the ratio of excreted alcohol to acetone 
being about 2.3 to 1. The share of alcoholemia and 
acetonemia in the anticonvulsant action of iso- 
propyl alcohol remains undetermined. Surely 
convulsant but generally not fatal doses of metra- 
zol (50-70 mg/kg.) and picrotoxin (2-3 mg/kg.) 
subcutaneously were partially antagonized by the 
higher dose of isopropyl] alcohol gastrically in the 
great majority of rats. ‘ 
Effect of some vasodilators and sedatives on 
gastric secretion. Rospert B. ScHLESINGER (by 
invitation), F. SrergMANN and LEo L. Haroprt (by 
invitation). Hektoen Inst. for Medical Research 
of Cook County Hospital and the Dept. of Thera- 
peutics of Cook County Hospital and the Depts. of 
Internal Medicine, Univ. of Illinois, College of 
Medicine and Stritch School of Medicine, Loyola 
Univ., Chicago, Ill. Because some patients have 
epigastric discomfort after the ingestion of some 
vasodilator and sedative drugs, the effect of such 
substances on gastric secretion was studied on 32 
patients (21 with duodenal ulcer and 11 controls). 
The gastric contents were aspirated every 15 min- 
utes and returned to the stomach except 10 ce. 
which were used for titration for gastric acidity. 
Following the fourth aspiration one of the drugs 
to be tested was administered. The following drugs 
were tested; 1) aminophylline, gr. VI enteric 
coated; 2) aminophylline, gr. III plain; 3) sodium 
nitrite, gr. I; 4) glucophylline, 4.68 gr.; &) nico- 
tinic acid, 100 mg.; 6) butisol tablets, gr. ISS (s0- 
dium 5-ethyl-5-sec-butyl barbiturate); 7) elixir 
of butisol fl. oz. 1 (gr. IIL) given orally ; 8) amino- 
phylline, gr. 72 and 9) glucophylline .36 gm. admin- 
istered intravenously. Aminophylline and gluco- 
phylline intravenously and tablets and elixir of 
butisol increased the free acid, the total HCl and 
the volume. Nicotinic acid and aminophylline tab- 
lets (gr. VI) increased the volume and total HCl. 
Glucophylline, aminophylline (gr. III), and 
sodium nitrite decreased the free acid, the volume 
and the total HCl in all but 3 patients. Since 
aminophylline and glucophylline orally did not 
increase acidity, increased free acid following i0- 
travenous aminophylline (average 21 units) and 
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glucophylline (average 10 units) may result from 
central stimulation. The epigastric distress in 
some individuals is probably due to other causes 
than increased gastric acidity, although results of 
single gastric analyses must be cautiously inter- 
preted. 

Fluorimetric vs. biologic assays (human and 
animal) of fractions of digitalis purpurea. Louis 
SctaRINI (by invitation) and Wiii1am T. Satter. 
Dept. of Pharmacology, Yale Univ. School of Medi- 
cine, New Haven, Conn. Tincture of digitalis has 
been fractionated into 5 arbitrary extracts, based 
largely on differential solubility in chloroform and 
rather concentrated solutions of sulfuric acid. To 
each of these a fluorimetric procedure has been 
applied and the value compared wirh Harry Gold’s 
human oral assay and/or with well-substantiated 
assays by the intravenous cat or pigeon methods. 
The relative significance of each fluorimetric value, 
measured against crystalline digitoxin as a stand- 
ard, is given by the conversion factor F, when F X 
the fluorimetric value = biological activity. Even 
so,a correction must be made for gitoxin. The oral 
human activity resides almost exclusively in frac- 
tion V. The data suggest that the oral potency of 
digitalis purpurea is due solely to its digitoxin 
content. For our fraction V, a series of Harry Gold’s 
preparations (in terms of digitoxin per gram of 
powdered leaf) gave: A) by Gold’s human assay; 
a) 1.14; b) 1.15; c) 1.08; d) 1.43 and e) 1.02, respec- 
tively; B) by fluorimetry a) 1.14; b) 88.6; c) 1.09; 
d) 143 and e) 1.07, respectively. Much of the 
biological activity after intravenous injection of 
lethal doses into cats or pigeons occurs in fractions 
II and III. For example, in one preparation the 
percentile lethal activity (pigeons) in various 
fractions was: I) 36%; II) 21%; III) 14%; IV) 
7% and V) 21%. For such values, a series of con- 
version factors (based on intravenous, animal, 
lethal effects) can be determined. 

Distribution and excretion of beryllium sul- 
phate using Be’ as a tracer. James K. Scorr and 
Witt1am NEvuMAN (introduced by H. C. Hopace). 
Dept. of Radiation Biology, Univ. of Rochester, 
Rochester, N. Y. Beryllium sulphate was adminis- 
tered intravenously to rats and rabbits; the rate 
of blood clearance, the urinary and fecal excretion 
and the distribution to organs was determined by 
counting techniques. In some cases nonradioactive 
beryllium sulphate was added to the isotopic beryl- 
lium sulphate. More than 95% of the beryllium 
was cleared from rabbits’ blood during the first 5 
hours after administration; the rate of clearance 
Was more rapid when isotope alone was adminis- 
tered than when carrier was added. The urinary 
excretion of beryllium was greatest during the first 
6 hours after administration, thereafter small 
amounts, less than 1%, were excreted daily. In 
both rabbits and rats a higher % of the isotope was 
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excreted when isotope alone was given than when 
carrier was added: 28% and 11%, and 35% and 
25% respectively. The total fecal excretion over a 
7-day period was approximately 10% of the dose 
in the rats and 2% in the rabbits. When carrier was 
administered with the isotope approximately 35% 
was found in the skeleton of the rat and 51% in the 
skeleton of the rabbit; when isotope alone was 
administered the skeletal recovery was 48% and 
54%. The amount of isotope recovered from the 
liver and spleen of the rat was insignificant when 
isotope alone was administered and amounted to 
12% and 2.5% respectively when carrier was added. 
Significant amounts of beryllium were present in 
the bone marrow when carrier -was administered 
with the isotope. The kidneys contained less than 
1% of the dose. 

Tachyphylaxis of sympathomimetic drugs. 
Lioyp D. Seacer and Wiii1am Weiss (by invi- 
tation). Depts. of Pharmacology and Anesthesiol- 
ogy, Woman’s Medical College of Pennsylvania, 
Philadelphia, Penna. A comparison was made of a 
number of sympathomimetic drugs as to their 
property of showing tachyphylaxis. Blood pressure 
response in vagotomized dogs and cats was the 
function studied. Of the drugs studied, the phe- 
nomenon was found to occur most readily with 
desoxyephedrine. In some experiments, complete 
tachyphylaxis with reversal was found following 
an initial dose of 1 mg/kg. Oenethyl, propadrine, 
benzedrine, ephedrine and paredrine were next 
in order of susceptibility. As tachyphylaxis de- 
veloped to any of these agents, the animal was 
found to show diminished or no response to the 
others of the group. A reversal of blood pressure 
after repeated dosage occurred most readily with 
desoxyephedrine and oenethyl but could be pro- 
duced with large doses of the other compounds. 
Reversal was usually associated with some slowing 
of the pulse. Some diminution of the response to 
neosynephrine, and epinephrine was found after 
massive doses of ephedrine, desoxyephedrine, 
benzedrine, oenethyl, and propadrine. Nicotine 
was usually found to give some increase in blood 
pressure after complete tachyphylaxis had de- 
veloped to one of the sympathomimetic agents. 

Epinephrine and dibenamine in the alarm reac- 
tion. JoserH Seirrer, Witu1AM E. Enricu, ALBERT 
J. BeGANyY (by invitation), and Grorcre M. Hup- 
YMA (by invitation). Wyeth Inst. of Applied Bio- 
chemistry, and the Graduate School of Medicine of 
the Univ. of Pennsylvania, Philadelphia, Penna. 
Colchicine is considered the most potent stimulus 
available for provoking the alarm reaction, char- 
acterized by involution of lymphoid tissue and 
shock. Since discharge of epinephrine is thought 
to be the first consequence of exposure to an alarm- 
ing stimulus, it was of interest to determine 
whether the administration of epinephrine en- 
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hances the toxicity of colchicine and whether the 
administration of an adrenolytic drug decreases 
the toxicity of colchicine. Results; 1) epinephrine 
is a less intense alarming stimulus than colchicine; 
2) dibenamine (dibenzy]-8-chloroethylamine- HC) 
produced a mild alarm reaction, which subsided 
in 24 hours; $) non-lethal doses of epinephrine 
combined with non-lethal doses of colchicine re- 
sulted in fatality, with extreme alarm reaction; 4) 
dibenamine protected against the lethal effects of 
either colchicine or epinephrine, but not against 
the combination of colchicine and epinephrine; 5) 
the histological changes of the alarm reaction in 
the thymus and the adrenals provoked by epine- 
phrine were reversed by dibenamine, but those 
provoked by colchicine were not. 

Effects of certain central nervous system de- 
pressants and stimulants on intermediary metab- 
olism of brain. F. E. SHipeMan. Dept. of Pharma- 
cology, Univ. of Michigan, Ann Arbor, Mich. The 
results presented here are preliminary data ob- 
tained from experiments designed to determine 
differences in biochemical behavior of ‘stimulants’ 
(convulsants) and ‘depressants’ (anesthetics) as 
judged by their in vitro actions on isolated central 
nervous system tissue. The effects of a series of 
central depressants and stimulants on no-substrate 
oxygen consumption of rat cerebral mince were 
determined. In no case was there obtained any 
significant effect other than inhibition. Excellent 
correlation between relative in vitro and in vivo 
potency was obtained in the depressant series of 
drugs but was not apparent in the stimulant series. 
A representative member of each group (chloral 
hydrate and metrazol) was employed for further 
studies in concentrations which had produced 
equal inhibitions of the Qo, of rat cerebral mince. 
The degree of inhibition of the no-substrate Qo, of 
brain mince with both compounds paralleled a) the 
degree of specialization of the tissue and b) the 
phylogenetic development of the animal species 
studied. With glucose, lactate, pyruvate, a-keto- 
glutarate and fumarate, A-substrate oxygen con- 
sumptions of rat cerebral cortex mince were equally 
well inhibited by both chloral hydrate and metra- 
zol. When succinate was added as a substrate the 
2 drugs showed a quantitative difference in their 
effects. Both compounds had the same qualitative 
effect on anaerobic glycolysis of rat cerebral mince 
but differed quantitatively. Whereas metrazol in- 
creased anaerobic glycolysis 25%, chloral hydrate 
effected a 100% increase in the Q’’ 

Production of ventricular extrasystoles in the 
dog by a polypropylene glycol. F. E. SHipEMAN 
and G. K. Moe. Dept. of Pharmacology, Univ. of 
Michigan, Ann Arbor, Mich. A polypropylene 
glycol with an average molecular weight of 750 
produced ventricular extrasystoles when it was 
administered intravenously in the anesthetized 
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dog. The total amount required to produce the 
extrasystoles varied (10 mg/kg. to 90 mg/kg) from 
animal to animal but the duration appeared to 
depend on the total amount of polyglycol adminis. 
tered rather than on the size of a single dose. In 
no experiment was it possible to produce ventricu- 
lar fibrillation either by further administration of 
polyglycol or by epinephrine, once extrasystoles 
had been established. Bilateral vagotomy in no 
way influenced the extrasystoles. Epinephrine or 
tetraethylammonium chloride in some cases caused 
transient disappearance of the cardiac irregularity, 
but not in others. Administered in divided doses 
in the heart-lung preparation, the polyglycol pro- 
duced increasing degrees of decompensation and 
finally complete failure. In this preparation, and 
in artificially respired animals with the heart ex- 
posed, extrasystoles were never produced by the 
polyglycol alone or combined with peripheral vagal 
or cardiac sympathetic stimulation. However, 
when in the open chest preparation, the respira- 
tory volume was reduced to a point where the 
animal displayed respiratory efforts, extrasystoles 
were readily induced and could be abolished by 
increasing the respiratory volume. Such findings 
would suggest that the sensitivity of the heart to 
this polypropylene glycol is dependent in some 
way on a relative anoxia. 

Distribution effect and fate of oil aerosol parti- 
cles after retention in the lungs of mice. MI.Ton 
SHosHKes, Witt1am G. BANFIELD, JR., and S. 
JosEPH ROSENBAUM (introduced by AMEDEO S. 
Marrazzi). Toxicology, Pathology, and Aerosol 
Sections, Medical Division, Army Chemical Center, 
Md. Mice were exposed to mists of corn, peanut, 
cod liver, mineral, and motor oils, with an average 
mass median diameter of 2.54 in dynamic chamber- 
type experiments. The general dispersion of the 
retained oil droplets in the lung was found to be 
equal from apex to base and from hilus to pleura, 
and the highest concentration was noted in and 
around the terminal bronchioles and alveolar ducts. 
In a statistical analysis of the distribution and size 
of corn oil particles retained in the lung, it was 
noted that 80% of all the particles retained in all 
areas of the lung were 2.5 or less in diameter. The 
initial concentrations of retained oil droplets in 
the lung after exposure to all the oil mists were 
similar. However, during a 96-hour period of ob- 
servation, the concentration of the edible oils de- 
creased progressively, while the concentration of 
the paraffin oil droplets remained essentially 
unchanged. Except for the appearance of scattered 
macrophages, no acute inflammatory changes we! 
seen after a 2-hour exposure to these oil mists 
within a 96-hour observation period. After heavy 
exposures, mineral and motor oil droplet retention 
resulted in localized foreign body reactions of 
moderate severity as well as infrequently occurring 
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patches of lipid pneumonia. Cod liver oil droplets 
caused a moderate foreign body reaction and only 
negligible reactions to corn and peanut oil were 
seen. : 

Effect of renal dysfunction on the urinary ex- 
cretion of fluoride in the rabbit. F. A. Smrru and 
D. E. GARDNER (introduced by H. C. Hopce). 
Dept. of Radiation Biology, Univ. of Rochester, 
Rochester, N. Y. The effect of uranium-produced 
nephritis on the urinary excretion of ingested 
fluoride has been studied in rabbits receiving: 1) 
a subcutaneous injection of 0.3 mg. U/kg as uranyl 
nitrate ; 2) the same dosage of uranium in addition 
to 15 ppm fluoride in the drinking water, and; 3) 
15 ppm fluoride in the water supply. Control 
urinary fluoride excretion was determined. Inspec- 
tion of the analytical data shows that within 3 to 4 
days after injection of the nitrate, the urinary ex- 
cretion of fluoride decreased to a level only + as 
great as obtained prior to the uranium injection. 
Twelve days after the injection, the urinary fluo- 
ride level was again normal in those rabbits which 
were not receiving fluoride in the drinking water ; 
only 4 days were required for the return to normal 
levels of urinary excretion in those animals whose 
water supply contained added fluoride. Fluoride 
content of the tooth and bone indicated that the 
presence of uranium in the kidney may inhibit the 
deposition of ingested fluoride in the bone and 
thus offer a degree of protection against fluorosis. 
The fluoride contents of the tooth root, femoral 
epiphysis and jaw alveolar bone for rabbits re- 
ceiving only added fluoride were significantly 
higher than in comparable tissues from rabbits 
treated with both uranium and fluoride, despite 
the greater quantity of fluoride consumed by these 
aimals. Other supporting evidence for the pro- 
tective effect of added fluoride on uranium poison- 
ing was : 1) a 2.5-fold lower blood N and; 2) lowered 
mortality. 

Rate of removal of alcohol in acutely intoxi- 
cated chronic alcoholics. H. W. Smita and R. G. 
Bru. (introduced by J. K. W. Ferauson). Dept. 
of Pharmacology, Univ. of Toronto and Shadow- 
brook Health Foundation, Toronto, Canada. The 
tate of removal of alcohol from the blood of 21 
thronie alcoholics prior to treatment with intra- 
venous insulin (40 v zine insulin), glucose (50 ml. 
of 0%) and ‘Betalin’ (Lilly, 2 ml.) was compared 
to the rate during treatment. This rate was in- 
creased during treatment by 9.9% (S~ = 3.3%) 
When the rate was calculated on the basis of % of 
the amount of alcohol present. Seven untreated 
patients showed no change in the hourly rate of 
femoval of alcohol from the blood during com- 
Parable periods of study. 

Effects of tetraethylammonium chloride on 
bain thresholds in man. RatpH R. SONNENSCHEIN 
(by invitation), Exrzaperu H. Jenny (by invita- 
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tion) and Cari C. Pretrrer. Depts. of Pharma- 
cology and Clinical Science, Univ. of Illinois Col- 
lege of Medicine, Chicago 12, Ill. The intravenous 
injection of 500 mg. of tetraethylammonium chlo- 
ride (9 trials on 4 subjects) raised significantly the 
pain threshold of the finger pad, lowered that of 
the nail bed, and left practically unaffected that 
of the tooth. Thresholds of the nail bed and pad of 
the 3rd finger were determined by a radiant heat 
device. Tooth thresholds were determined by elec- 
trical stimulation of the pulp through a metal fill- 
ing; both the perceptive threshold (TI) and affec- 
tive threshold (TII) were measured. Over a 30- 
minute period following injection, pad threshold 
showed an average maximum rise of 14% (P < 
0.001); at this point, 10 minutes after injection, 
the nail threshold was decreased by 6% (P < 
0.02). No consistent, significant change was seen 
in tooth thresholds. Preliminary experiments 
(Pfeiffer et al.: Ann. N. Y. Acad. Sci. 51: 21, 
1948) reveal that procaine block of the stellate 
ganglion, with Horner’s syndrome, causes a rise 
in nail and fall in pad threshold. It therefore is 
unlikely that the above action of TEA is due to 
ganglionic blockade. Block of the median nerve 
with 0.5% procaine causes a rise in pad and fall 
in nail threshold. The effect of TEA is another 
example of this reciprocal relationship. The evi- 
dence indicates that pain of nail bed and pad is 
mediated by 2 separate mechanisms. The primary 
action of TEA in raising pad threshold may be 
through a selective peripheral or central effect on 
the underlying mechanism for pain from this area. 

Clinical criteria in beryllium poisoning. C. J. 
Sprecu, F. A. Smrru, L. J. LAFRANcE, J. W. Kear- 
ING (introduced by H. C. HopGe). Dept. of Radia- 
tion Biology, Univ. of Rochester, Rochester, N. Y. 
At present no reliable biochemical methods exist 
for the diagnosis of early or mild forms of beryllium 
poisoning. Accordingly a broad survey of clinical 
criteria was made in animals undergoing exposure. 
This included urinary protein and amylase, blood 
nonprotein nitrogen, urea nitrogen, serum protein, 
serum albumin-globulin ratio, fibrinogen, serum 
calcium, phosphorus, acid and alkaline phospha- 
tase, arterial oxygen tension, 10 lipid fractions of 
the blood with special attention to phospholipid 
and free cholesterol concentrations in the red cells. 
Dogs and rabbits were studied that had been ex- 
posed to beryllium sulfate at concentrations rang- 
ing from 1 to 100 mg/m? and beryllium oxide at 
from 10-85 mg/m? for periods up to 100 days. Of 
the many criteria applied, arterial oxygen tension 
and red cell concentrations of free cholesterol and 
phospholipid give indication of potential value as 
clinical procedures in following the course of bery!- 
lium injury. Many of the other criteria failed at 
lower levels of injury. 

Cocaine-barbiturate 


antagonism. Joun I. 
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SreInHAUS (introduced by A. L. Tatum). Dept. 
of Pharmacology, Univ. of Wisconsin Medical 
School, Madison, Wis. A quantitative study of 
cocaine-barbiturate antagonism was undertaken to 
evaluate the effectiveness of prophylactic doses 
of barbiturate for toxic reactions of local anes- 
thetics. A series of young, male, New Zealand, 
white rabbits (1.5 to 2.5 kg.) were injected subcu- 
taneously with doses of cocaine ranging from 100 to 
300 mg/kg. They were then treated intravenously 
with various doses of pentobarbital at different 
time intervals with respect to the cocaine injec- 
tion. It was found in these studies that higher 
doses of cocaine required correspondingly higher 
doses of pentobarbital. With symptomatic treat- 
ment the average dose of pentobarbital required 
for rabbits receiving 300 mg/kg. of cocaine was 
almost double that required for animals in the 
100 mg/kg. series. The time of pentobarbital ad- 
ministration for maximal effectiveness was at the 
time of cocaine injection. Treatment 45 minutes 
before or 15 minutes after this time was ineffec- 
tive. When 100 mg/kg..(the generally accepted 
LD-50) of cocaine was given subcutaneously, 15 
mg/kg. of pentobarbital resulted in 100% survival, 
whereas 5 mg/kg. gave no protection. These data 
suggest that the protection afforded by barbiturate 
depends upon the degree of depression and that 
approximately 3 of the anesthetic dose is required 
for adequate protection. This would make it 
appear questionable that the commonly used ‘pro- 
phylactic’ dose (0.1 to 0.2 gm. orally) gives ade- 
quate pharmacodynamic protection. 

Comparison of the acute toxicity of hydroqui- 
none and some related di and trihydroxy ben- 
zenes. JAMES H. STERNER (by invitation), Sran- 
LEY AMES (by invitation) and Davip W. Fassett. 
Eastman Kodak Company, Rochester, N. Y. Recent 
developments in use of polyhydroxy benzenes as 
antioxidants in fats for human consumption have 
stimulated an interest in their relative toxicologic 
properties. The acute oral and parenteral toxicity 
of hydroquinone (HQ), nordihydroguaiaretic acid 
(NDGA), n-propyl gallate (NPG) and butylated 
hydroxy anisole (BHA) reveals certain marked 
differences with respect to onset and character of 
symptoms, time of death, and a wide spread be- 
tween the ratio of parenteral and oral LDso values. 
In the white rat, the approximate LDso in mg/kg. 
intraperitoneally were: NDGA—70, HQ—168, 
BHA—250, NPG—250; orally, the values were 
HQ—370, NDGA—2400, NPG—2500, BHA—2500. 
The rapid onset of symptoms and the occurrence 
of death within 30 minutes with hydroquinone 
contrasted sharply with the delayed onset of symp- 
toms and marked variability in time of death with 
the other antioxidants which varied from a few 
minutes to 7-10 days. The apparent recovery of the 
hydroquinone survivors was very rapid, a matter 
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of an hour or two, compared with the prolonged 
inanition and debility of the survivors of the ani- 
mals given NDGA, BHA, and NPG. These results 
suggest a fundamental difference in excretion and 
metabolism of hydroquinone (a normal excretory 
product in urine) and the compounds of more 
complex structure. 

Pharmacologic action of chlordane. E. F. Stoum- 
MAN, W. T. S. Tuorp and M. I. Samira. Experi- 
mental Biology and Medicine Inst., National Insts, 
of Health, Bethesda, Md. The acute toxicity, LD, 
of chlordane in rats was found to be approx: 
mately 250 mg/kg when given orally in olive oil or 
Tween 20. The LDs of DDT under similar condi- 
tions is 150 mg/kg. On intraperitoneal injection 
chlordane in Tween 20 was slightly more toxic 
than when given in olive oil. In rabbits the LDs 
of both compounds is approximately 300 mg/kg. 
Death from chlordane poisoning may be delayed 
for many days. Chronic toxicity of chlordane was 
considerably greater in both rats and rabbits than 
that of DDT under similar conditions, probably 
due to greater cumulative effects of chlordane. 
Repeated administrations of chlordane orally pro- 
duced in rabbits focal necrosis of the liver, de- 
generative changes in the proximal convoluted 
tubules of the kidneys, and pulmonary exudates 
in the alveoli and bronchioles of the lungs, whereas 
with large single doses the primary effect appeared 
to be on the lungs, producing focal hemorrhages. 
Organically bound chlorine was excreted in the 
urine of rabbits to the extent of about 18% of the 
dose given, most of it during the first 4 days follow- 
ing administration. Significant amounts of organit 
chlorine were excreted in the urine of rabbits 
following .25 mg/kg or more chlordane. 

Acute inhalation toxicity of beryllium sulfate 
in animals. H. E. Sroxincer, G. F. Spracvge, R. 
H. Hau, J. K. Scorr, F. A. Smrru, B. H. Brows, 
and A. PeTreNGILL (introduced by H. C. Honez). 
Dept. of Radiation Biology, Univ. of Rochester, 
Rochester, N. Y. The acute toxicity from inhals- 
tion of beryllium sulfate mist in animals was deter- 
mined in large-scale experiments wherein the toxi¢ 
limits of exposure and the characterization of the 
acute response were established. A series of 4 con- 
centrations (100, 50, 10 and 1 mg BeSOQ,-6H:0/ 
cu.m. of air) were tested in daily 6-hour exposures 
for periods of from 14-105 days. Particle size of the 
mist was from 0.5 to 1.3u. Marked species variation 
in response was noted. At levels of 100 and 4 
mg/m, 80-100% mortality occurred during week 
1-6 in the cat, dog, rat, goat and monkey, 60% 
(week 1-2) in the guinea pig, 10-50% (week 2-4) 
in the rabbit, mouse and hamster; all swine and 
fowl survived. Over-all mortality, chiefly cot 
fined to the rat, at 10 mg/m* was 14%; at 1 mb 
(0.04 mg Be/m®) no mortality was observed in any 
species and weight losses were recovered at the 
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end of 90 days’ exposure although certain evidences 
of poisoning were still present. The monkey, dog, 
cat and rabbit showed acute pulmonary inflamma- 
tory response, resembling that in man; the rat gave 
an atypical response. Effects that were severe and 
rapid in onset at the 100 and 50 mg.-levels were 
minimal and slower in developing at the 10 mg.- 
level changing to moderate with continued ex- 
posure and, at the 1 mg-level, were nonexistent in 
certain species at the end of 105 days’ exposure. 
Highest levels produced severe proteinuria and 
changes in blood protein values, not apparent at 
lower levels. At the lowest level, reduced blood 
oxygen tension and alteration in blood cell lipid 
ratios occurred. A hypochromic macrocytic anemia 
appeared in the dogs. Beryllium concentrations in 
20 tissues were determined. A control study with 
NaHSO, mist showed that the lesions produced in 
BeSO, exposures were due to beryllium and not 
to the sulfate ion. 

Protective effect of certain drugs on epineph- 
rine-induced pulmonary edema. CLEMENT A. 
SronE (by invitation) and Earu R. Lorew. Dept. 
of Physiology, Boston Univ. School of Medicine, 
Boston, Mass. Studies were made with certain 
drugs to determine their ability to prevent the 
pulmonary edema in rabbits following an intra- 
venous injection of 0.375 mg/kg. of epinephrine 
as the base. Protective drugs were injected intra- 
venously 10 minutes prior to the epinephrine. The 
indication of efficacy was the presence of a statisti- 
cally significant reduction in lung weight and/or 
mortality from that of a series of concurrent con- 
trol experiments. Previous reports (Luisada: Arch. 
f. exper. Path. u. Pharmakol, 132: 318, 1928) indi- 
cate that hypnotics in general are effective in 
reducing mortality due to epinephrine. Pento- 
barbital sodium (25.0 mg/kg.) in our experiments 
was ineffective in preventing the hemorrhage and 
edema of the lungs, which is the usual cause of 
death after large doses of epinephrine. Atropine 
sulfate (5.0 mg/kg.) significantly diminished the 
increase of lung weight, but not mortality, as 
compared to controls, but was not as effective as 
N-(2-chloroethy]) - N-ethylbenzhydrylamine - HCl 
(SY-2, 2.5 mg/kg.) or N-(2-bromoethyl)-N-ethyl- 
l-naphthalenemethylamine- HBr (SY-28, 0.25 mg/ 
kg.). These drugs are potent adrenergic blocking 
agents ; SY-28 having, in addition, a marked ability 
to antagonize histamine. The complete protection 
afforded by SY-2 and SY-28 is probably related to 
their ability to annul the acute hypertensive 
action of epinephrine. The failure of Neoantergan 
(2.5 mg/kg.), a potent and specific antihistaminic, 
to protect indicates that histamine does not play 
& prominent role in the edema formation. The 
Protective effect of relatively large doses of the 
anti-histaminic, Phenergan or 3277 R.P. (Acta 
allergologica, 1: 97, 1948) may be related to other 
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properties, among which is an appreciable atropine- 
like action. 

Hypotensive activity of fractions from green 
Hellebore. J. W. Srutzman, Georce L. Maison 
and G. W. Kusserow (by invitation). Dept. of 
Pharmacology, Boston Univ. School of Medicine, 
Boston, Mass. and Product Development Dept., 
Rexall Drug Company, Los Angeles, Calif. Fifty 
fractions of green hellebore were tested for hypo- 
tensive activity in normotensive dogs which were 
unanesthetized or lightly anesthetized with pento- 
barbital sodium. On intravenous administration 
the fractions were found to fail into three groups 
on the basis of hypotensive action. One group did 
not alter mean arterial pressure; a second caused 
a gradual minimal fall; and a third an abrupt fall 
with slow recovery over several hours. The last 
group included both water soluble and organic sol- 
vent fractions. In this group hypotension was 
accompanied by bradycardia of short duration. 
Minimal effective intravenous dosage was 0.002 
mg/kg from a fraction which represented 0.35% of 
the crude drug. Potent. fractions were effective 
orally at a dosage of 0.2 mg/kg. Toxic effects of 
high doses included retching, emesis, apnea, hyper- 
tension and convulsions. 

Comparative anticonvulsant potencies of some 
phenylhydantoins and their corresponding phen- 
ylacetylureas. Ewart A. SwINYARD and JAMES 
EK. P. Toman. Depts. of Pharmacy, Pharmacology 
and Physiology, Univ. of Utah College of Medicine 
and College of Pharmacy, Salt Lake City, Utah. 
Anticonvulsant potencies (EDs) of 5-phenyl-5- 
R-hydantoins (h) and their corresponding phenyl- 
R-acetylureas (a) were determined by their ability 
to modify maximal electroshock seizure pattern 
and to prevent Metrazol convulsions in rats. Drugs 
were given orally in 10% neutral acacia suspension 
and tested at the previously determined time of 
peak drug effect. Minimal neurological toxicity 
(TDs) was determined, and protective indices 
(P. I. = TDs/EDs) were calculated. Maximum 
potency occurred with alkyl substitutions. Un- 
substituted phenylacetylurea (Phenurone) was 
superior to its hydantoin homolog, whereas di- 
phenylacetylurea was inactive in contrast to 
diphenylhydantoin (Dilantin). Studies on the 
metabolic fate of these compounds might help to 
identify a common denominator as the effective 
product. 

Purification of diamine oxidase (histaminase). 
Hersert Tasor. Experimental Biology and Medi- 
cine Inst., National Insts. of Health, Bethesda, 
Md. A highly purified, stable diamine oxidase has 
been obtained from an extract of hog kidney ace- 
tone powder with the aid of a new colorimetric 
procedure for the estimation of histamine (Rosen- 
thal and Tabor, J. Pharm. Exp. Therap., 92: 425, 
1948). The acetone powder was extracted with 
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0.2M phosphate buffer pu 7.2, and fractionated 
with Na,SOQ, (14.5-21%). This fraction was dial- 
yzed, heated to 60°C. for 20 minutes, adsorbed on 
alumina gel Cy, and eluted with m KzHPQ,. The 
dialyzed eluate was fractionated with ethanol at 
0°C., and dried in vacuo. This dry preparation is 
500 times more active per mg. protein than the 
original extract, and represents a yield of approxi- 
mately 25%. 0.006 mg. of this purified powder de- 
stroys 0.03 mm of histamine in 5 minutes in an 
incubation mixture containing 0.1mm of histamine 
and 1.3 mg. of crystalline bovine albumin (as a 
protective protein) in 3 cc. of 0.1 M phosphate 
buffer pu 7.2 (37°C.). Further purification can be 
obtained by adsorption on calcium phosphate gel 
and elution with phosphate buffer. The action of 
diamine oxidase on histamine probably results in 
destruction of the imidazol ring, since the products 
give no color with diazotized p-nitro aniline. In 
the destruction of putrescine and cadaverine, 
neither succinic acid nor y-amino valeric acid, 
respectively, could be detected. The mechanism 
of breakdown of these diamine compounds is being 
further investigated. 

Comparative study of the local toxic action of 
thiomerin, mercuzanthin and mercuhydrin. Harry 
TaAvuBE (by invitation), Robert A. LEHMAN and 
KE. E. Kine (by invitation). Dept. of Therapeutics, 


New York Univ. College of Medicine, New York 
City. The mercurial diuretic thiomerin, (di-sodium 


salt of N-(gamma-carboxymethyl-mercaptomer- 
curi, beta-methoxy| propyleamphoramic acid), 
has been compared with mercuzanthin and mer- 
cuhydrin with respect to the gross pathology pro- 
duced following subcutaneous injection in the 
abdomen of the mouse and the histopathology oc- 
curring after intramuscular injection in the Tibi- 
alis anterior muscle of the rat. It was found that 
thiomerin was tolerated by the mice without gross 
pathologic changes while the other 2 drugs gave 
rise to varying degrees of necrosis under the same 
conditions. Intramuscular injection in the rat was 
selected for the histologic studies because of the 
greater homogeneity of the tissue and accuracy in 
the administration of the drugs. Results were put 
on asemi-quantitative basis by scoring each muscle 
according to the type and extent of response. Serial 
sections were prepared in every instance and were 
examined throughout by the same pathologist with- 
out foreknowledge of the treatments given. All 3 
drugs were found to elicit an early inflammatory 
response characterized by the appearance of a 
polymorphonuclear infiltrate. In the case of thio- 
merin this exudate was entirely resorbed within 
96 hours without evidence of residual damage. 
Ninety-six hours after injection of mercuzanthin 
or mercuhydrin there was evidence of marked 
fibroblastic proliferation indicating the irreversible 
character of the initial reaction to these drugs. 
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The relationship of chemical constitution to local 
toxicity will be discussed. 

Comparison of local anesthetic activity of cer. 
tain aliphatic amines. HerBerT W. Taytor, Jr. 
(by invitation), Epwin J. Fe.ttows, Epwarp 
Macko (by invitation) and GLenn E. ULtyor (by 
invitation). Research Division, Smith, Kline and 
French Labys., and Dept. of Pharmacology, Temple 
Univ. School of Medicine, Philadelphia, Penna. 
The comparative local anesthetic activity and irri- 
tant properties of 32 volatile aliphatic amines have 
been determined in rabbits by topical application 
of solutions of the free bases and neutral salts. 

Both anesthesia and irritation decreased as the 
molecular weight was decreased in homologous 
series and as the point of attachment of the nitro- 
gen was moved toward the center of the carbon 
chain. The effect of alkylation of the nitrogen or 
of the carbon chain was irregular. Among these 
compounds 2-methylaminodecane and 2-amino-2- 
methyloctane were found to be very active anes- 
thetic agents in concentrations which did _ not 
produce irritation. 

Effect of tridione (3,3,5-trimethyl oxazolidine- 
2,4-dione) on the respiration of mouse brain. 
J. D. Taytor (by invitation), R. K. Ricuarps, 
and G. M. Evererr (by invitation). Dept. of 
Pharmacology, Abbott Research Labys., North Chi- 
cago, Ill. The effect of Tridione on the Oz uptake 
of mouse cerebral cortex slices in Krebs-Ringer 
phosphate solutions containing different substrates 
was determined by means of the Warburg tech- 
nique. With glucose, pyruvate, lactate, succinate, 
acetate, citrate and glutamate as substrates, only 
glucose showed a significant inhibition with 3.5 X 
10m Tridione. At 7 X 10m concentration of 
Tridione, oxygen consumption was inhibited in all 
substrates. Inhibition in glucose was the greatest 
(32%) and acetate the least (17%). In 1.4 & 107 ™ 
Tridione, inhibition ranged from 62 to 76% depend- 
ing on the substrate, except for succinate and ci- 
trate where inhibition was 33 and 54% respec- 
tively. The depression of oxygen uptake by 7 X 
10-*m Tridione in glucose was removed by washing 
the brain slices after 30 minutes exposure to the 
drug. The addition of p-phenylenediamine to the 
inhibited respiring brain slices partially restored 
the oxygen uptake but glutathione, adenosine tri- 
phosphate and creatine were ineffective. Tridione 
in concentrations up to 7 X 10m did not inhibit 
anaerobic COs production of mouse brain brei in 
Krebs-Ringer-bicarbonate. With 1.4 X 107M Tri- 
dione there was 26% inhibition. Statistically sig- 
nificant inhibition of O2 uptake in glucose was also 
observed in brain slices taken from mice 30 minutes 
after intraperitoneal injection of 1 or 2 gm/kg. of 
Tridione. Calculations show that the amounts of 
Tridione used in these Warburg studies are within 
the pharmacological range of those used in vivo. 
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Determination of diethylstilbestrol in urine. 
R. 8S. Teaaue, Curist1an WinGaARD (by invita- 
tion), and AtBert E. Brown (by invitation). 
Dept. of Pharmacology, Medical College of Ala- 
bama, Birmingham, Ala. A method for the extrac- 
tion and determination of free and conjugated di- 
ethyl-stilbestrol in urine using the Dingemanse 
antimony pentachloride reaction has been de- 
veloped. The method consists of the following 
steps: Urine is acidified and extracted with ether. 
Free and conjugated diethylstilbestrol are sepa- 
rated by partitioning between ether and aqueous 
sodium bicarbonate. The free material is then 
purified by washing the ether solution with aque- 
ous sodium carbonate, extraction with normal 
sodium hydroxide, neutralization to pH 11 with 
phosphorie acid, and extraction with ether. The 
ether is evaporated and the residue taken up in 
ethanol. Aliquots of the ethanol solution are 
evaporated, the residues dissolved in absolute 
anhydrous chloroform, antimony pentachloride is 
added and the density of the resulting color esti- 
mated photoelectrically. The bicarbonate solution 
containing conjugated diethylstilbestrol is acidified 
with phosphoric acid and extracted with ether. 
The ether is removed, the residue taken up in 
decinormal sodium hydroxide, and brought to pH 
2.8 with phosphoric acid. Hydrolysis is accom- 
plished by autoclaving aliquots of this solution at 
180° for 30 minutes. The solutions are then ex- 
tracted with ether and purified as for free diethyl- 
stilbestrol. Recoveries of diethylstilbestrol added 
to urine have been near 100% and of added di- 
ethylstilbestrol glucuronide 90%. In the case of a 
patient to whom a dose of 100 mg. of crystalline 
diethylstilbestrol was given orally, the urinary ex- 
cretion in four days was found to be 8.0 mg. of free 
diethylstilbestrol, 6.1 mg. conjugated, a total of 
14.1 mg. 

An attempt to systematize the actions of epi- 
nephrine substitutes on smooth muscle organs. 
C. H. Tarenes, Jack LANuey (by invitation) and 
Watrer Mattison (by invitation). School of Medi- 
cine, Univ. of Southern California, Los Angeles, 
Calif. A series of compounds chemically related to 
epinephrine have been tested on isolated small 
intestine, colon, and uterus of dog, cat, rabbit, rat, 
and guinea pig and their actions compared with the 
effect of epinephrine. No consistent relations could 
he demonstrated, except with arterenol, cobefrine, 
epinine, metasynephrine, metahydroxy-propa- 
drine, and parahydroxy-propadrine, all of which 
had actions quite similar to epinephrine on all 
tissues. The remainder of the compounds were in- 
‘onsistent in that on some types of organ, or organs 
of a given animal, the actions were similar to those 
of epinephrine, on others dissimilar; some com- 
pounds were even inconsistent to the extent of 
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causing contraction of an organ at one time and 
relaxation at another. 

Thiocyanate excretion. JESSELENE THOMAS (in- 
troduced by Mark Nickerson). Dept. of Phar- 
macology, Univ. of Utah College of Medicine, Salt 
Lake City, Utah. The use of thiocyanate in hyper- 
tensive patients is frequently accompanied by 
toxic reactions which persist for some time after 
the drug is discontinued. However, little is known 
concerning the mechanism of, or methods of pro- 
moting, thiocyanate excretion. The fact that thio- 
cyanate and halogen distribution in the body are 
essentially the same suggested that renal thio- 
cyanate excretion might be related to chloride in 
the same manner as bromide. Sodium thiocyanate 
calculated to give extracellular fluid levels of 15 
mg.% was injected intravenously into dogs under 
pentobarbital anesthesia. Diuresis was established 
by means of water orally, or 5% glucose or 1.8% 
sodium chloride solution intravenously. Blood and 
urine samples were collected at intervals and ana- 
lyzed for thiocyanate and chloride. Sixty thio- 
cyanate clearances provided a range of values from 
0.1 to 7.1 cc/minute. Chloride excretion ranged 
from 0.003 to 1.42 mEq./minute and urine flow 
from 0.8 to 9.9 cc/minute. Thiocyanate clearances 
were plotted against chloride excretion for each 
animal, and a straight-line relationship was ob- 
tained in every experiment. Partial coefficients of 
correlation were found to be +0.92 (P.E. 0.02) for 
the relationship of thiocyanate clearance to chlo- 
ride excretion, and only +0.33 for the relationship 
of thiocyanate clearance to urine flow. It is con- 
cluded that renal excretion of thiocyanate is essen- 
tially the same as that of chloride. Thiocyanate 
excretion may be greatly increased by the adminis- 
tration of NaCl. 

Cytological effects of alloxan in intact and 
thymectomized rats. THurLo B. Tuomas (by in- 
vitation), Pau L. Ewine and G. A. Emerson. 
Dept. of Zoological Sciences, Carleton College, 
Northfield, Minn., and Dept. of Pharmacology, 
Univ. of Texas Medical Branch, Galveston, Texas. 
Thymectomy has been shown to increase the sus- 
ceptibility of rats to the diabetogenic effects of 
0.188-0.25 mn/kg. of alloxan given intravenously ; 
neither thymectomized nor intact rats become 
hyperglycemic after 0.125 mm/kg. (Fed. Proc., 
6: 328, 1947). The cytology of the pancreas, liver, 
spleen, kidney, lung, adrenal, pituitary, lymph 
node, thymus and testis has been studied in the 
above thymectomized and intact rats. The princi- 
pal cytological effect of alloxan in diabetogenic 
doses is marked and widespread reduction in nu- 
cleoprotein reserves. In thymectomized and intact 
rats fasted for 24 hr. before and for 12 hr. following 
alloxan injection, the cytological differences were 
slight ; they involved a somewhat more severe loss 
of chromatin from the nuclei and ribonucleoprotein 
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from the cytoplasm of cells in the thymectomized 
animals. The cytological reaction in both of the 
above groups of rats was much more severe than 
in intact animals fasted for 40 hr. before and only 
4 hr. after alloxan. Non-diabetogenic doses of 
alloxan had cytological effects in both intact and 
thymectomized rats differing only in degree from 
the above reactions. There appeared to be no direct 
correlation between the severity of alloxan dia- 
betes, as measured by the blood sugar response, 
and the extent to which nucleoprotein reserves 
had been depleted. 

Toxic effects of parenterally administered 
cetylpyridinium chloride. CHARLES R. THOMPSON 
(by invitation) and Harotp W. WERNER. Pharma- 
cology Dept., Research Labys., Wm. S. Merrell Co., 
Cincinnati, Ohio. Although quarternary ammo- 
nium salts are finding many types of applications 
clinically there are no data on possible toxic effects 
of repeated parenteral administrations to labora- 
tory animals. Therefore, the effects of repeated 
parenteral administrations of one quarternary 
ammonium salt, cetylpyridinium chloride (Cee- 
pryn Chloride) were investigated in rats and dogs. 
Daily subcutaneous and intraperitoneal adminis- 
trations of cetylpyridinium chloride to rats for 
three weeks in doses of 2.5 mg/kg. decreased the 
rate of growth. No gross or microscopic tissue 
-alterations were observed which could be attrib- 
uted to drug administration. The subcutaneous 
administration of cetylpyridinium chloride to dogs 
as a 2% aqueous pyrogen-free solution for 1 week 
in daily doses of 4 mg/kg. caused local abscess 
formation, hematologic alterations, and _ toxic 
changes in the livers and kidneys. Dogs, in which 
perivascular damage followed the intravenous 
administration of 0.5% and 2% solutions in daily 
doses of 1 and 4 mg/kg. for 3 weeks exhibited similar 
toxic changes. The intravenous perfusion of cetyl- 
pyridinium chloride in doses of 4 mg/kg. as a non- 
irritating 0.1% solution caused no local tissue 
damage, hematologic alterations, or toxic liver and 
kidney changes. The systemic toxicity of parenter- 
ally administered cetylpyridinium chloride appears 
to be correlated with the local necrotizing action 
of the compound. 

Comparison of the actions of chloramphenicol 
and penicillin G against experimental relapsing 
fever. Paut E. THompson and Mary C. DuNnN 
(introduced by A. C. Bratron Jr.). Research 
Labys., Parke, Davis and Co., Detroit, Mich. 
Chloramphenicol (chloromycetin, Parke, Davis 
& Co.) exhibited marked antispirochetal activity 
when tested against standardized infections of 
Borrelia novyi in mice (using slight modifications 
of the methods of Richardson, Walker, Loeb and 
Miller, J. Pharmacol. and Exp. Therap. 85 (1): 
23, 1245). Evidence of specific activity was indi- 
cated by suppression of the blood infection and 
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reduction of mortality among infected animals, 
Following these observations in preliminary stud- 
ies, the activity of chloramphenicol was compared 
on a weight basis with that of crystalline penicillin 
G ina series of parallel experiments. Chloramphen- 
icol was approximately } as active as penicillin G 
in suppressing blood infections. However, com- 
parison of the protective action of the drugs against 
lethal doses of spirochetes revealed that chlor- 
amphenicol was approximately 2} times as active 
as penicillin G. 

Pharmacological evaluation of Trimeton, 1-Phe- 
nyl -1- (2-pyridyl) -3-N,N -dimethylpropylamine, 
and Chlor-Trimeton, 1-(p-Chlorophenyl)-1-(2- 
pyridyl) -3-N,N-dimethylpropylamine. RicHarp 
Tistow, ANNETTE LABELLE, A.Lots J. Makovsky, 
Mary Ann GrirritrH Reep, Maraaret D. Cun- 
NINGHAM, JANE F. EMELE, ARNOLD GRANDAGE 
and Ruts J. M. RoGGEnHOFER (introduced by H. 
B. Haaa). Biological Research Labys., Schering 
Corporation, Bloomfield, N. J. Chlortrimeton 
and Trimeton (Abstr. 1948 Chicago Meeting, 
Am. Chem. Soc., p. 4K), Pyribenzamine and 
Benadry] were compared for antihistamine potency 
(preventing death from 1.1 mg/kg. histamine 
hydrochloride injected intravenously 1 hour later) 
and toxicity in guinea pigs. In dogs, Chlor-Trime- 
ton potentiated the epinephrine increase of blood 
pressure, inhibited the depression of histamine 
but not of arecoline. Lethal doses of the antihist- 
amine compounds upon intravenous infusion at 
25 mg/kg/hour were: 





Lethai 
Compound Dose 
(mg/Kg) 





Trimeton hydrochloride 
Chlor-Trimeton maleate 
Chlor-Trimeton hydrochloride 
Pyribenzamine 

Benadryl 














Taking the therapeutic index of Pyribenzamine 
as 1, the value for Trimeton is 4 and Chlor-Trime- 
ton maleate 50. The chlorination of Trimeton in 
the phenyl ring results in a twenty fold increase 
in activity without any appreciable change in 
toxicity. This is in contrast to Benadryl, Pyriben- 
zamine and Thenylene, the halogenation products 
of which show no such marked increase in activity. 

Effect of convulsant and anticonvulsant agents 
on the activity of carbonic anhydrase. CLARA 
Torpa and Harotp G. Wourr. New York Hospital 
and the Depts. of Medicine (Neurology) and Psy- 
chiatry, Cornell Univ. Medical College, New York 
City. The concentration of carbon dioxide (car- 
bonic acid, bicarbonates) available for metabolic 
processes in the brain may be an essential factor 
in the induction and prevention of convulsive 
seizures according to Lennox and collaborators. 
The effect of certain convulsant and anticonvulsant 
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agents on the activity of carbonic anhydrase was 
investigated to ascertain whether these substances 
exert any effect on the carbon dioxide uptake and 
release as effected by this enzyme. The activity of 
carbonic anhydrase was inhibited in the presence 
of the convulsant agents used (acetylcholine, cam- 
phor, dichloro-diphenyl-trichloro-ethane,  digi- 
toxin, pentamethylene’ tetrazol, picrotoxin, 
scilliroside, strychnine, and ouabain) in concen- 
trations of 1 X 10~‘m and less, the greatest inhibi- 
tion being, on the average, 54%. The activity of 
carbonic anhydrase increased in the presence of 
the anticonvulsant agents used (hydantoin, 
methyl-phenyl-ethyl hydantoin, and phenobarbi- 
tal) in concentrations of 1 X 10~‘m and less, the 
greatest increase of activity being, on the average, 
50%. The results presented suggest that convulsant 
agents, by inhibiting the activity of carbonic 
anhydrase (from blood and probably from brain), 
decrease the removal of metabolic endproducts 
from brain. Furthermore, anticonvulsant agents, 
by increasing the activity of carbonic anhydrase 
(from blood and probably from brain), increase 
the removal of the above mentioned metabolic 
products from brain. 

Determination of beryllium in biological mate- 
rial. T. Y. Tortpara, W. F. Neuman, A. L. Un- 
pERWoopD and M. W. Cuccr (introduced by H. C. 
Hopce). Dept. of Radiation Biology of the Univ. 
of Rochester, Rochester, N. Y. Beryllium adminis- 
tered intravenously is very toxic; the LDso is 
approximately 0.36 mg/kg. Thus for distribution 
and excretion experiments, not more than 0.2 mg/ 
kg. can be administered. At such a dose level, many 
tissues may be expected to contain 0.1 microg/g. 
or less. Thus, any procedure, to be useful, must 
detect with accuracy much less than one micro- 
gram. Chemical methods are not as sensitive as the 
spectrographic method for the determination of 
beryllium, but they are adequate for many pur- 
poses. Existing methods are too sensitive to pH, 
salt concentration and the presence of other metals. 
Because of these reasons and also because of the 
small amounts being sought, the isolation of beryl- 
lium is just as important as the determination. 
This work seeks to improve both the separation 
and the method of determination. One fluorometric 
and 5 colorimetric methods of determination and 
procedures for isolation of small amounts of beryl- 
lium will be discussed. , 

Synergistic effect of sodium acetate and etha- 
nol in antagonizing sodium fluoroacetate (1080) 
poisoning in mice. W. W. TourTELLOTTE (by in- 
vitation) and J. M. Coon. Univ. of Chicago Tozic- 
ity Laby. and the Dept. of Pharmacology, Univ. of 
Chicago, Chicago, Ill. Following the suggestive 
results of Hutchens et al. (J. Pharmacol., in press) 
Carworth farm mice weighing 18-22 gm. were 
Poisoned with 1080 subcutaneously and immedi- 


PHARMACOLOGY AND EXPERIMENTAL THERAPEUTICS 


339 


ately treated intraperitoneally with ethanol, so- 
dium acetate, or sodium acetate dissolved in 
ethanol. The LDso of the 1080 powder used in 
these experiments was found to be 17.0 mg/kg. 
The most effective combination of ethanol and 
sodium acetate found for antagonizing 1080 poison- 
ing was 2.0 gm. (16% solution) to 3.0 gm. (24% 
solution) of sodium acetate/kg. injected with 1.6 
gm. of ethanol (20% by volume)/kg. This saved 
90-100% of the mice poisoned with 10 LDso of 
1080. When poisoned mice were treated immedi- 
ately with 1.6 gm/kg. of ethanol or 3.0 gm/kg. of 
sodium acetate alone, then the LDso of 1080 was 
raised by a factor of about 3 (54.0 mg/kg.) or a 
factor of about 4 (63.0 mg/kg.), respectively. How- 
ever, when poisoned mice were treated imme- 
diately with 3.0 gm/kg. of sodium acetate dissolved 
in 1.6 gm/kg. of ethanol, then the LDs was 
raised by a factor of 12 (201.0 mg/kg.). These data 
indicated that ethanol and sodium acetate acted 
synergistically in antagonizing 1080 poisoning. 
When treatment was given at 3, 7, 10, and 22 
minutes after poisoning, the LDso was raised by 
factors of approximately 8, 4, 3, 2, respectively. 
The effect of treating poisoned guinea pigs, rabbit, 
and dogs with ethanol-acetate solutions and barbi- 
turates will be discussed. 

Influence of ethyl chloride spray on deep pain 
and ischemic contraction of skeletal muscle. 
J. TRAVELL, and 8. H. Rinzuer, (by invitation). 
Dept. of Pharmacology, Cornell Univ. Medical 
College, and Cardiovascular Research Unit of Beth 
Israel Hospital, New York City. Since painful 
skeletal muscle spasm may be relieved by ethyl 
chloride spray, we investigated its effects on deep 
pain and muscular endurance during ischemia pro- 
duced by a cuff on the upper arm. Endurance was 
measured by the number of times the subject 
could close the fingers during ischemia. A constant 
rate of 30 isotonic contractions per minute was 
maintained by a metronome. 1) After a series of 
control measurements, one arm was sprayed with 
ethyl chloride for 5 minutes and endurance deter- 
mined again on both arms. Tests were run 20 
minutes apart ; when determined at such intervals 
on the same day, endurance remains relatively 
constant. Amounts of ethyl chloride used did not 
cause frosting, cold pain, or loss of cutaneous sensi- 
bility to pinprick. Results indicate that one such 
application of spray may double muscular endur- 
ance during ischemia. 2) After endurance was 
determined for 1 arm, without releasing pressure 
in the cuff, the forearm was similarly sprayed with 
ethyl chloride for 1 minute and contractions re- 
sumed until pain again became intolerable. The 
procedure was repeated on the other arm, except 
that a rest period of 1 minute was substituted for 
spraying. Data show that ethyl chloride spray, 
applied during ischemia at the limit of endurance, 
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markedly lessens pain and enables the subject to 
perform muscular contractions markedly in excess 
of the increment possible after rest alone. These 
effects obviously cannot be attributed to circula- 
tory changes in muscle. Similar effects were not 
secured by one minute immersion of the forearm 
in cold water (12-20°C.) during ischemia. Results 
suggest that impulses from superficial structures 
play an important role in deep pain perception 
and skeletal muscle function. 

Thiouracil administration and thyroidectomy 
on experimental polyarthritis of rats. HELEN B. 
Trip, Witit1aM C. Kuzeui, and Grace M. Garp- 
NER (introduced by P. J. Hanzuix). Dept. of 
Pharmacology and Therapeutics, Stanford Univ. 
School of Medicine, San Francisco 15, Calif. Al- 
bino rats administered 0.1% thiouracil in the diet 
for periods up to 233 days developed hyperplastic 
thyroids with nodular hyperplasia. When infected 
with the L-4 strain of pleuro-pneumonia-like or- 
ganisms these animals developed a more severe 
degree of polyarthritis than did the controls, and 
showed a higher mortality. Thyroidectomized 
albino rats which had an average basal metabolic 
rate of only 58% of normal (the same as for the 
thiouracil-medicated rats) when infected with the 
same microbes developed an arthritis which was 
no worse than that in the controls. Other rats 
poisoned with agents chemically and physically 
different from thiouracil, namely, arsenic trioxide, 
isopropyl alcohol and phenobarbital, showed no 
increase in severity of polyarthritis due to these 
microbes. Thus, the increased severity of this 
experimental polyarthritis in thiouracil-medicated 
rats is believed to be due to some peculiar intrinsic 
action of thiouracil. 

Algesimetry in the study of procaine anesthesia. 
Pau E. Tuxvar (introduced by THEODORE Kop- 
PANYI). Dept. of Pharmacology, Georgetown Univ. 
School of Medicine, Washington, D. C. It was 
possible to differentiate between the drug factor 
(D.F.) and the pressure factor (P.F.) in infiltra- 
tion anesthesia by the combined use of several 
testing methods. Three types of stimuli (radiant 
heat, electric and mechanical) were employed to 
determine the degree, duration, and other features 
of procaine-infiltration analgesia in man. Pain sen- 
sation is measured a) in seconds required to pro- 
duce a sharp burning pain and withdrawal of the 
finger with a modified Wolff-Hardy stimulator ; 
+) in em. distance between the primary and sec- 
ondary coils of a Harvard Inductorium; and c) in 
units pressure required to produce sharp ‘pricking’ 
pain with a calibrated, spring driven aesthesiom- 
eter. At no time were stimuli in excess of 30 seconds 
for burning pain, 4 cm. for faradic shock, or 10 gm. 
needle pressure permitted, in order to avoid burn. 
It was found that stimuli of the above maximal 
intensities did not interfere with the repeated use 
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of the nail-base areas. After establishing norma] 
responses, test solutions (0.2 to 0.25 cc.) were in- 
jected subcutaneously into the sensitive nail-base 
of eleven subjects for a total of 24 individual tests. 
The injection of procaine-HCl (1% and 2%) re- 
sulted in increased thresholds to all 3 types of 
stimuli. The anesthesia was of short duration and 
showed gradual return to normal except in the case 
of radiant heat where marked hyperalgesia pre- 
ceded the ultimate return to normal as occurred 
in a majority of instances. Injection of normal 
saline resulted in marked anesthesia to mechanical 
and electrical stimuli, but showed no or little 
analgesia to radiant heat stimulation. 

Changes in blood volume during prolonged 
pentothal anesthesia. James E. Tureman (by 
invitation) A. H. MALONEY, WALTER M. Booker 
and Ciaupia M. Ratuirr (by invitation). Dept. 
of Pharmacology, College of Medicine, Howard 
Univ., Washington, D. C. In connection with our 
work on prolonged pentothal sodium anesthesia 
it has been observed that the blood picture follows 
a more or less definite pattern which tends to 
represent a hemodilution. An attempt is being 
made to determine if the hemodilution is real or 
relative and the possible mechanism. At this time 
38 experiments have been completed, using 6 rab- 
bits and 32 mongrel dogs. The dogs were divided 
into 3 groups, a group on normal diet, a group on 
high carbohydrate diet, and a group on high pro- 
tein diet. Initial blood samples were taken, follow- 
ing which dogs were anesthetized with pentothal 
sodium and maintained in surgical anesthesia for 
an average of 3 hours. Hemoglobin and/or hemato- 
crit was determined at } hour intervals in some 
instances and in others at 1 hour intervals. Hemo- 
globin decreased an average of 1.7 gm.% during 
the first hour then tended to increase until the 
end of the experiment. The hematocrit decreased 
an average of 6% during the first hour and increased 
similarly as the hemoglobin. At the end of the 
experiments the values approached or equaled the 
initial values. There was no apparent difference 
in the groups. In an attempt to discover the mech- 
anism and determine if these results were real or 
relative, tissue space by the thiocyanate method 
and plasma volume by the 1824T dye method were 
determined. In 6 experiments it appears that fluid 
is drawn from the tissue spaces. 

Adrenolytic activity of a number of N-phenyl- 
isopropyl-beta-haloethylamines. GLENN FE. ULL- 
yor (by invitation), James Kerwin (by invita- 
tion), Epwin J. Fettows and Epwarp Macko 
(by invitation). Research Division, Smith, Kline 
and French Labys., and Dept. of Pharmacology, 
Temple Univ. School of Medicine, Philadelphia, 
Penna. Substances with the following structure 
were compared with ‘Dibenamine’ for their effect 
after intravenous administration on the presso! 
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action of epinephrine in cats anesthetized with 
pentobarbital sodium: R—N—CH:—CH: X. Ac- 


Ri 

tivity comparable with that of ‘Dibenamine’ was 
noted when R = phenylisopropy! and R, = allyl 
or isobutyl but where R = allyl or isobutyl but 
where R X phenylisopropyl and R: = ethyl or 
isopropyl, the compounds were !ess active. In the 
case of the derivative in which Ri = benzyl and 
R = unsubstituted phenylisopropyl, activity 
greater than that of ‘Dibenamine’ was obtained. 
The same was true when R; = benzyl and R = 
p-methoxy-, p-hydroxy-, 3,4-dimethoxy-, or 3,4- 
dihydroxyl-phenylisopropyl. 

Anticonvulsive properties of myanesin. K. 
Unna and A. Kapian (by invitation). Dept. of 
Pharmacology, Univ. of Illinois College of Medi- 
cine, Chicago 12, Ill. The anticonvulsive effect of 
myanesin was studied in 500 mice treated with 
either strychnine or metrazol, or subjected to 
maximal seizures induced by electroshock. My- 
anesin was administered subcutaneously in doses 
ranging from 100 to 500 mg/kg., 10 minutes before 
the convulsive agent. A dose of 500 mg/kg. repre- 
sents the paralyzing dose 50. The observation of 
Berger and Bradley that strychnine convulsions 
are effectively antagonized was confirmed. Both 
mortality and severity of the convulsions caused 
by strychnine (1.75 mg/kg. i.p.) were markedly 
reduced. The mortality of the mice treated with 
metrazol (90 mg/kg. i.p.) was less effectively re- 
duced. The metrazol seizure of mice treated with 
100 or 200 mg/kg. of myanesin, however, was at 
least as severe as in the controls and often pro- 
longed. The tonic extensor phase of metrazol con- 
vulsions, in which most of the control animals die, 
was eliminated by myanesin; death of the my- 
anesin-treated mice was delayed. The electroshock 
(25 mA for 0.3 seconds by eye-electrode) caused 
typical seizures in 89% and a mortality of 33% of 
the control animals. None of the myanesin-treated 
animals died from electroshock. The pattern of the 
seizures was changed by myanesin (200 mg/kg) in 
that the tonic flexor-extensor phase was abolished, 
and only clonic convulsions of a much more violent 
nature than in the controls were observed. 

Elimination of d-tubocurarine in the rat. E. F. 
Van MaaneEn (introduced by Orro KRrayer). 
Dept. of Pharmacology, Harvard Medical School, 
Boston, Mass. Rats were anesthetized with ure- 
thane. Contractions of the gastrocnemius muscle, 
maximally stimulated through the sciatic nerve, 
were recorded. The total curarizing dose was meas- 
ured at different rates of administration of d-tubo- 
curarine. The amount of fluid injected per hour 
Was 4.78 cc. It was found that, when d-tubocur- 
arine was administered at a rate of 1000 v/hr/kg. 
rat or more, approximately 70 y/kg. rat was neces- 
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sary for complete curarization of the gastrocnemius 
muscle. Decreasing the rate of administration 
resulted in an increase in the amount of d-tubo- 
curarine necessary for total curarization. It was 
impossible to obtain complete curarization, when 
less than 80 y/hr/kg rat was administered, even 
though the injection lasted for 5 hours or more. 
In nephrectomized rats the total curarizing dose 
differed very little from that of normal rats, when 
150 y/hr/kg rat or more was administered. How- 
ever, when less than 150 y/hr/kg rat was injected 
the total curarizing dose was less than that of 
normal rats. Complete curarization was obtained 
in nephrectomized rats when the rate of adminis- 
tration was as low as 60 y/hr/kg. rat. 

Secretion of cortical hormone by the isolated 
adrenal. MarTHE Voer (introduced by H. B. van 
Dyke). Pharmacological Laby., Univ. New Build- 
ings, Edinburgh, Scotland. The isolated adrenal 
of a dog, perfused with blood by means of a Dale- 
Schuster pump, secretes cortical hormone in quan- 
tities detectable by biological assay on adrenalec- 
tomized rats exposed to cold. The rate of secretion 
is not much lower than that of the gland in situ 
during the course of an abdominal operation. It is 
not abolished by perfusing with blood from a hypo- 
physectomized donor, and is immediately enhanced 
by the administration of corticotrophic hormone. 
The rate of secretion is unaffected by a number of 
metabolites (glucose, lactic acid, amino acids), 
but is augmented by adenosine-tri-phosphate and 
by creatine phosphate. Inorganic phosphate has 
no such action. These effects may be connected 
with the energy requirements of the synthetic 
processes continually going on in the gland. An- 
other factor found to increase the output of cortical 
hormone is a raised concentration of potassium 
in the plasma. In order to obtain an acceleration 
of cortical secretion which can be detected by the 
assay employed, the plasma potassium has to be 
increased considerably, i.e., to values which may 
occur in adrenalectomized dogs, but not in normal 
animals. It is interesting that this effect is ob- 
tained in the absence of the pituitary, and it would 
be desirable to know whether smaller rises in the 
rate of secretion, such as cannot at present be 
established by direct biological assay of the hor- 
mone in blood, would result from more physio- 
logical variation in the potassium level of the 
plasma. 

Therapeutic efficiency of various dosage sched- 
ules of oxophenarsine in experimental trypano- 
somiasis. Harry A. WALKER, SUSANNE WILSON 
(by invitation), and A. P. Ricwarpson. Dept. of 
Pharmacology, Emory Univ. School of Medicine, 
Emory Univ., Georgia. Recently, the relation of 
dosage schedule to the therapeutic effect of a num- 
ber of chemotherapeutic agents in the treatment 
of experimental bacterial and protozoal infections 
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has been investigated in order to establish optimal 
dosage regimes. This report concerns the relative 
therapeutic efficiency of dosages of oxophenarsine 
given by single and multiple intraperitoneal injec- 
tions against Trypanosoma equiperdum infections 
in the mouse. Previously it has been demonstrated 
with this infection in the rat that arsenoxide 
(oxophenarsine) produces a prompt trypanocidal 
effect as indicated by a decrease in parasite 
density of the peripheral blood within a period 
of 30 minutes. In our experiments mice were in- 
fected intraperitoneally with an inoculum of 100 
million parasites/kg. of body weight and remained 
untreated until 24 hours after inoculation. From 
stained thin smears made every 5 minutes after a 
single intraperitoneal injection of oxophenarsine 
it was found that within 10 minutes a decrease in 
parasite density occurred. Within 45-60 minutes 
the maximum effect was obtained. On the basis 
of the above data and the fact that the arsenic 
content of the blood after an intravenous injection 
of oxophenarsine falls abruptly to a low level by 
the end of 1 hour, the EDs. of oxophenarsine 
given intraperitoneally in 10 equal doses every 1.5 
hours starting 24 hours after inoculation was de- 
termined and found to be 0.30 mg/kg. The EDso 
of a single dose injected 24 hours after inoculation 
was 0.15 mg/kg. The data indicate that a single 
dose of oxophenarsine exerts a significantly greater 
therapeutic effect than that produced by the same 
dosage given in 10 equal doses at intervals of 1.5 
hours. 

Cardiac and calorigenic actions of dicumarol 
and dinitrophenol. R. P. Watton, C. B. Hanna 
(by invitation), R. P. Prystowsky (by invita- 
tion), and J. 8. Leary (by invitation). Dept. of 
Pharmacology, Medical College of South Carolina, 
Charleston, S. C. Calorigenic and cardiac actions 
of dicumarol at high dose levels have been de- 
scribed respectively by Wakim, Chen and Gatch 
(S. G. & O. 76: 323, 1943) and Carlson and Seager 
(Fed. Proc. 7: 210, 1948). The experiments re- 
ported here were aimed at defining the nature of 
the cardiac action. The contractile force of a sec- 
tion of the right ventricle was determined directly 
in open-chest dog preparations along with other 
observations of systemic changes. Dicumarol was 
administered in doses of 10 to 100 m.p.k. by i.v. 
infusion over periods of 30 min. Doses at the low 
extreme had no clear effect while those at the high 
extreme quickly produced terminal fibrillation 
with little evidence of contractile force stimula- 
tion. Intermediate doses in about 60% of the trials 
produced first slight to moderate depression fol- 
lowed by distinct to marked increases in contrac- 
tile force, stroke amplitude, heart rate, arterial 
pressure, external respiratory movements and 
rectal temperature. The contractile force increases 
usually reached a maximum about 60 min. after 
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the start of the infusion. For the most part, effects 
developed at parallel rates. In a few instances, 
however, the cardiotonic action clearly preceded 
the temperature rise and also was characteristically 
obtained in experiments in which the rectal tem- 
perature rise was prevented by the use of ice packs, 
Moderate increases in venous pressure were con- 
sidered insufficient to account for all of the in- 
creases in contractile force. A closely similar group 
of responses were obtained with dinitrophenol in 
the dose range of 10 to 20 m.p.k. Distinct contrac- 
tile force increases of the same order were obtained 
by the application of diathermy. Perfusion of iso- 
lated rabbit hearts with dicumarol or dinitrophenol 
produced marked depressant effects preceded, at 
times, by stimulation. In the open-chest experi- 
ments and in intact dogs receiving 250 to 400 m.p.k. 
dicumarol orally ECG records commonly showed 
T-wave reversal and deflection of the RS-T seg- 
ment but did not usually show A-V dissociation 
until near the terminal stages. 

Effect of various lactones and of veratrine on 
the mammalian heart. R. P. Warton, M. peV. 
Cotten (by invitation), and O. J. Bronte (by 
invitation). Dept. of Pharmacology, Medical Col- 
lege of South Carolina, Charleston, S. C. Contrac- 
tile force changes of a section of the right ventricle 
were determined in open-chest vagotomized dogs 
along with ECG and arterial pressure recordings. 
Four lactones, previously shown to have digitalis- 
like effects on the cold-blooded heart, had no 
stimulant effects on the mammalian heart in situ. 
Administered by i.v. infusion over periods of 30 
min., the compounds were: psi-santonin, 30 to 
150 m.p.k.; 1-ascorbic acid, 50 to 250 m.p.k. ; beta- 
gamma-angelica lactone, 400 to 800 m.p.k. ; di-lac- 
tone of pulvinic acid, saturated solution in saline, 
20 cc/kg. The first 3 of these compounds produced 
significant depression suggestive of that obtained 
with alcohol. The di-lactone of pulvinie acid had 
no clear effect ; doses up to 2 m.p.k. were injected 
in dioxane solution with, however, immediate 
precipitation—The commercial N.F. V mixture 
of alkaloids termed ‘veratrine’ was administered 
by infusion as above ; also, by immediate injections, 
doses were alternated with epinephrine both before 
and after dibenamine. Pressor effects and cardiac 
stimulation with veratrine and epinephrine were 
generally similar although the effects of veratrine 
were more sustained. Dibenamine blocked effects 
of both drugs in a parallel manner. In contrast to 
epinephrine, veratrine, in small doses frequently 
produced temporary depression and, in larger 
doses, a greater tendency to fibrillation ; also, stim- 
ulant effects more frequently diminished 02 
repeated injection. Veratrine doses of 350 gamma/ 
kg. corresponded approximately to epinephrine 
doses of 5 gamma/kg. Cardiac stimulant effects of 
veratrine were accompanied by strong skeletal 
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muscle movements which were disturbing if not 
blocked by curare. ECG effects consisted mainly 
in the R and S-wave voltage changes which usually 
occur with left axis deviation, frequent reversal 
of T-wave and, in the terminal stages, ventricular 
ectopic beats with frequently a bi-directional 
rhythm. A-V dissociation did not commonly occur 
until near the terminal stages. In isolated rabbit 
heart preparations, veratrine concentrations 10 to 
20 times those of epinephrine produced generally 
similar effects and could be successively repeated 
several times. 

Pharmacological studies on 2- [N-p’-tolyl-N- 
(m’-hydroxyphenyl)-aminomethyl-] imidazo- 
line hydrochloride (C-7337). M. R. Warren, R. 
A. WoopsBury and J. H. Trapowp (by invitation). 
Division of Pharmacology, Univ. of Tennessee, 
Memphis, Tenn. 2-[N-p’-tolyl-N-(m’-hydroxy- 
phenyl] )-aminomethyl-] imidazoline hydrochloride 
(C-7337) has been shown to be an effective adren- 
ergic blocking agent in dogs following oral and 
intravenous administration. Its onset of action is 
more rapid than that reported for Dibenamine 
after intravenous injection but its duration is 
shorter. The pressor response elicited by anoxia 
or the intravenous injection of carbaminoylcholine 
in atropinized dogs is converted into a depressor 
response. Doses which cause ‘epinephrine reversal’ 
have no significant effect on the depressor action 
of acetylcholine and histamine. Ephedrine sulfate 
given intravenously will combat the hypotensive 
action induced by rapid injection of C-7337 and 
decreases the duration of its adrenolytic effect. 
Isolated uteri from estrogen-treated rabbits are 
stimulated by weak concentrations but only in- 
hibition is obtained with greater concentrations. 
Contractions elicited by histamine, epinephrine, 
pitocin and pitressin are likewise inhibited. Spon- 
taneous contractions of the isolated ileum of the 
rabbit, cat and rat are suppressed as are contrac- 
tions induced by barium chloride, acetylcholine, 
and pitressin. This inhibitory action on the in- 
testine is not abolished by atropine. Acute toxicity 
work in dogs indicates that approximately 100 mg/ 
kg., administered twice daily, are required to kill 
50% of the animals within a period of 1 week. 
Single doses as large as 500 mg/kg. failed to prove 
lethal. Chronic oral administration of C-7337 in 
doses up to 50-60 mg/kg. twice daily for three 
months caused no appreciable gross toxic mani- 
festations with the possible exception in young or 
pregnant animals. 

Isomers of methadon and isomethadon and 
respiration of brain homogenates. Daniet T. 
Warts, (introduced by C. L. Gemmi). Dept. of 
Pharmacology, Univ. of Virginia Medical School, 
Charlottesville, Va. The effect of d-, 1-, and d,l- 
methadon and d-, l-, and d,l-isomethadon on the 
oxidation of glucose, succinate and ascorbate by 
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fortified brain homogenates was investigated. A 
Warburg apparatus was used to determine simul- 
taneously in triplicate the oxygen uptake in con- 
trol vessels and in vessels containing the d-, l- and 
d,l-methadon or isomethadon. Oxygen uptake, 
expressed as percentage inhibition (O2 uptake in 
control vessels, minus uptake in vessels with drug, 
divided by control uptake) was as follows: 





Drug Methadon Isomethadon 


Conc. 
Molar 


Substrate 


dl-{ d | - |at-] a |b 


65 | 50; 56; 76) 55] 62 
= <a —— | (een Oe 8 OO 
74 | 66| 76 


53| 53| 76| 84| 821 86 

















The observed decrease in O2 uptake may be due to 
a general enzymatic inhibition or to a specific 
block at the cytochrome-cytochrome oxidase level. 
Inhibition of ascorbate oxidation which requires 
only the catalytic action of cytochrome-cytochrome 
oxidase indicates blockage occurs at this level. 

Effect of local anesthetics on respiration of 
brain homogenates. Danie, T. Warts, (intro- 
duced by C. L. GemmiLx), Dept. of Pharmacology, 
Univ. of Virginia, Medical School, Charlottesville, 
Va. The effect of selected local anesthetics on the 
oxidation of glucose, succinate and ascorbate was 
investigated. The homogenates were diluted to 
reduce endogenous activity to a minimum and then 
reinforced with as many factors as possible to 
obtain maximum oxygen uptake for the substrate 
under investigation. Additional cytochrome c, 
calcium and aluminum ions were added for succi- 
nate and ascorbate oxidation. Hexose diphosphate, 
adenosine triphosphate, diphosphopyridine nu- 
cleotide, cytochrome c, nicotinamide and mag- 
nesium ions were added for glucose oxidation. 
Oxygen uptake was measured with Warburg man- 
ometers simultaneously in duplicate for controls 
and for vessels containing the drugs at a final 
concentration of 0.005 m. Oxygen uptake expressed 
as per cent inhibition was as follows: 





| e s he 
Glucose | Succinate Ascor 
| 





Cocaine HCl 
Procaine HCl 
Metycaine HCl 


| 
Pontocaine HCi | 
Nupercaine HCl................ | 





In a further attempt to isolate the point of block- 
age by the local anesthetics it was found that 
nupercaine a) did not inhibit the reduction of 
methylene blue by succinate and homogenate; b) 
inhibited the oxidation of reduced cytochrome by 
homogenate in presence of oxygen; c) inhibited 
the reduction of oxidized cytochrome ¢ by homoge- 
nate and succinate when the cytochrome oxidase 
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was inhibited by cyanide. These observations 
indicated that the cytochrome oxidase and the 
factors necessary for the reduction of cytochrome c 
‘are sensitive to the action of nupercaine. 
Cardiac-active principles in osage orange. R. A. 
Waup, C. W. Gowpey (by invitation) and J.S. 
Loynes (by invitation). Dept. of Pharmacology 
Univ. of Western Ontario, London, Canada. It has 
been shown previously by one of us (RAW) that 
Osage Orange contains a substance or substances 
which cause marked augmentation of the isolated 
hypodynamic frog’s heart when perfused through 
the vena cava. Prolonged augmentation was also 
shown in a large percentage of isolated rabbit 
hearts perfused by the method of Langendorff. 
The augmentation was not accompanied by changes 
in heart rate nor by changes in conduction. Systolic 
standstill did not occur. These principles have been 


investigated further and we believe that a large . 


part of the cardiac activity is due to a phytosterol 
which occurs in the non saponifiable fraction of 
the oil contained in the Osage Orange. This sterol 
has been isolated and obtained in crystalline form. 
Definite activity is shown by a concentration of 
1:200,000 of this crystalline substance. From the 
work of Danilewsky in 1907 on the actions of choles- 
terol on the frog’s heart one might expect the 
results we have described because of the close 
structural relationship’s between the plant sterols 
and cholesterol. We have repeated the work with 
cholesterol and in addition have tested the activity 
of several other sterols. EErgosterol has a similar 
but weaker action. Similar activity was found in 
the California Orange. 

Absorption and distribution of isopropyl alco- 
hol. Joan Wax (by invitation), Frep W. ELIs, 
and ARNOLD J. Lenman. Dept. of Pharmacology, 
School of Medicine, Univ. of North Carolina, 
Chapel Hill, N.C. As part of a systematic pharma- 
cologic study of isopropyl alcohol (IPA) the gastro- 
intestinal absorption and tissue distribution of 
this substance was investigated. In pentobarbi- 
talized dogs zn situ stomach and/or intestinal 
loops were isolated, and IPA absorption was stud- 
ied as affected by site and extent of absorbing 
surface, concentration, time, successive doses, 
and systemic ethyl alcohol. Absorption of IPA 
occurred from all portions of the digestive tract, 
most rapidly in the jejunum and least in the stom- 
ach. During a 30-minute absorption period IPA 
was distributed to the spinal fluid, brain, liver, 
kidney and skeletal muscle. Spinal fluid and blood 
concentrations were approximately equal, but 
there was no constant relationship between tissue 
and blood concentrations. Increased absorption 
area resulted in increased tissue concentration, 
but did not influence total absorption. The per- 
centage absorption was not markedly affected by 
the concentration of IPA although at the site of 
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highest absorption (jejunum), 10% strength was 
absorbed significantly better than 5%, 50%, and 
99%. Previous absorption of IPA from intestinal 
loops did not influence subsequent absorption 
from adjacent loops. Ethyl alcohol administered 
intravenously markedly decreased the intestinal 
absorption of IPA. 

Fate of certain antihistamines. E. LEonG Way, 
Ropert E. Daiwey (by invitation) and Dona 
L. How1e (by invitation). Dept. of Pharmacology, 
The George Washington Univ. School of Medicine, 
Washington, D. C. Certain antihistaminics have 
been successfully determined in biologic tissue by 
application of the Brodie methyl orange technique. 
A high degree of specificity was obtained when the 
method wes modified for determining tripelen- 
namine (pyribenzamine) and phenindamine (the- 
phorin). Tripelennamine was used as the standard 
for comparison with other agents. In rats fasted 
for at least 18 hours, after a single oral dose of 
100 mg/kg. about 35% of the total dose was re- 
covered in the gastro-intestinal tract after 2 hours 
and about 5% after 4 hours. After intraperitoneal 
administration of tripelennamine to rats or guinea 
pigs high concentrations were obtained in the 
spleen, lung, liver and kidney. Concentrations in 
the brain were almost as high and low levels were 
found in muscle, heart and blood. Preliminary 
results with phenindamine indicate that its dis- 
tribution follows somewhat the same pattern as 
that for tripelennamine. After 3 daily doses of 
either tripelennamine or phenindamine for several 
days, slight or no levels were detected in the tis- 
sues after 24 hours, indicating little or no storage 
of the compounds. Evidence that both compounds 
are rapidly metabolized is indicated by the fact 
that only slight amounts of either compound were 
recovered in excreta after parenteral administra- 
tion. Preliminary in vitro results on tripelenn- 
amine indicate that the detoxication site is the 
liver. 

Fate of di-methadon. E. Leona Way, CHEN- 
yii Sune (by invitation) and Witu1am P. McKEL- 
way (by invitation). Dept. of Pharmacology, The 
George Washington Univ. School of Medicine, 
Washington, D. C. The fate of dl-methadon was 
investigated in rats by application of Brodie’s 
methyl orange technique. The method was modi- 
fied to give a high degree of specificity for metha- 
don in biological tissues. In fasted rats, about 25% 
of the total methadon dose given orally was re- 
covered in the gastro-intestinal tract after 2 hours. 
The compound was found to be firmly bound by 
all tissues, especially muscle. After intraperitoneal 
administration of methadon highest concentra- 
tions were found in the lung, liver, kidney and 
spleen. Low levels were present in blood, brait, 
muscle and heart. After injections of methadon 2 
or 3 times daily for several days, there was little 
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or no methadon in tissues removed 24 hours after 
the last dose, indicating that prolonged storage of 
methadon does not occur. Only a small fraction 
of the total administered dose was recovered in 
the urine as methyl orange reactant. It was also 
found that in vitro, liver and kidney slices metab- 
olized methadon within 4 hours to substances 
which are not measured by the methyl orange 
technique. 

Vasoconstrictor activity of epinephrine, ephed- 
rine and a new sympathomimetic diamine 1-(m- 
hydroxyphenyl-N?-methylethylene diamine (NU- 
1683). Howarp Wayne (by invitation), Lewis 
FRANKLIN (by invitation), and Haro.tp D. GREEN. 
Dept. of Physiology and Pharmacology, Bowman 
Gray School of Medicine of Wake Forest College, 
Winston-Salem, N.C. Lehmann and Randall re- 
cently described a series of sympathomimetic 
diamines (J. Pharm. and Exp. Therap. 93: 114, 
1948). We compared the vasoconstrictor activity 
of one of these, NU-1683, with that of epinephrine 
and ephedrine by injections of each into the fem- 
oral artery of dogs while measuring the venous 
outflow with a modified Gaddum-type meter con- 
nected to the femoral vein. 1 ugm of epinephrine 
reduced flow by 15-78% (av. 49%) in 35 injections 
in 6 dogs. Latency of response was 20-30 séconds, 
minimum flow occurred approximately 50 seconds 
later and lasted 10-50 seconds. Duration of re- 
sponse was 2.8 min. (range 1.3-6.7 min.). Tachy- 
phylaxis did not occur. 1-3 mg. of NU-1683 reduced 
flow 24-78% (av. 45%). Minimum flow lasted 20 
seconds, duration of response was 4.2 minutes 
(range 1.3-8.5 mins.) in 13 injections in 7 experi- 
ments. Tachyphylaxis did not occur. 1 mg. of 
ephedrine reduced flow 25% (range 15-43%) in 6 
injections in 3 experiments. Minimum flow lasted 
13 seconds. Duration of response was 0.9 minutes 
(range 0.5-1.2 mins.). Tachyphylaxis did occur. 
With each drug the latent period of response and 
times for occurrence of minimum flow were about 
the same. Sufficient data is not yet available to 
predict the dose response curves for these drugs. 
A detectable reduction of flow (10%) is usually 
produced by 0.1/gm. of epinephrine, 0.1 mg. of 
NU-1683 and 0.1 mg. of ephedrine, and an almost 
complete cessation of flow (90% reduction) by 3- 
10 gm. of epinephrine and 10 mg. of NU-1683. 

Separation by fluoroacetate of energy sources 
for smooth muscle contraction. James R. WEEKS 
(by invitation) and Maynarp B. CHENOWETH. 
Dept. of Pharmacology, Univ. of Michigan, Ann 
Arbor, Mich. Contraction of rabbit jejunum seg- 
ments in oxygenated Krebs-Henseleit solution is 
Maintained equally well by 0.005 m glucose or 
sodium acetate. Addition of sodium fluoroacetate 
(FA) decreases contraction amplitude. Communi- 
cation with Dr. Alfred Farah during early phases 
of our study disclosed that muscles contracting in 
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glucose are more resistant to FA than in sodium 
acetate. This has also been found true for acetate 
in the form of monoacetin, although this is the only 
effective in vivo FA antagonist. By use of various 
concentrations of FA acting on jejunal segments in 
0.005 m glucose it has been found that even at very 
high concentrations of FA reduction of contraction 
amplitude below about 35% of initial amplitude 
does not occur. In 0.005-m acetate FA in similar 
high concentrations reduces contraction almost to 
zero. Addition of glucose to 0.005 m returns con- 
traction to the approximate level expected had 
glucose been present initially. Yet at low concen- 
trations of FA acetate is a better antagonist than 
glucose. These findings may be harmonized by 
presuming that intestinal muscle obtains energy 
aerobically from breakdown of glucose to pyruvate 
and subsequently from syntheses in the tricar- 
boxylic acid cycle involving acetate. When acetate 
as the sole available substrate is blocked from 
entry into the cycle by high concentrations of FA, 
contraction ceases ; while low concentrations of FA 
are unable to produce a block in presence of excess 
acetate. In presence of glucose energy for partial 
contraction is available despite presence of FA 
block of acetate. 

Mechanism of cardiac injury in experimental 
hypothermia. Davin Weiner, Kurt LANGE and 
MicuaEL M. A. Gotp (introduced by M. G. 
Mututinos). Dept. of Medicine, New York Medical 
College, New York City. Rabbits suffering from 
lowering of body temperature show a reduction in 
heart rate directly proportional to the fall in body 
temperature. The P-R interval and the QRS com- 
plex show a prolongation roughly proportional to 
the fall in body temperature. The relative dura- 
tion of electrical systole as expressed by Bazett’s 
formula reveals a prolongation which becomes 
relatively greater as body temperature decreases. 
The very marked S-T segment and T wave changes 
under such conditions show individual differences 
in extent and localization in both rabbits and dogs. 
The changes in rate and conduction are exclusively 
the result of the direct effect of cold. The pro- 
longation of electrical systole is partly the result 
of cold directly on the muscle fibres and partly 
the result of anoxia due to lowered oxygen dissocia- 
tion. The T wave changes are exclusively the result 
of anoxia. The anoxic nature of the S-T segment 
and T wave changes as well as part of the prolonga- 
tion of electrical systole is proved by the fact that 
increasing the oxygen dissociation of the blood by 
acidification reverses them to normal. Acidification 
of the blood of uncolled rabbits and dogs does not 
change the EKG. Anoxemia plays no role in the 
production of any of the changes seen in the heart 
with exposure to cold. We are dealing with anoxia 
without anoxemia. 

Fate of dicoumarol in man. Murray WEINER 
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(by invitation), Jutius AxELRop (by invitation), 
SHEPARD SHaprro (by invitation) and BERNARD 
B. Broprsz. Depts. of Biochemistry and Medicine, 
New York Univ. College of Medicine, and New 
York Univ. Medical and Research Services, Gold- 
water Memorial Hospital, New York, N. Y. A 
method for the estimation of dicoumarol in bio- 
logical material has been devised. It is specific in 
that neither normal biological material nor metab- 
olites of the drug are included in the measurement. 
With this method, those factors which affect the 
plasma concentration of the drug such as absorp- 
tion, excretion, metabolism and tissue localiza- 
tion are being studied. Only traces of dicoumarol 
were found in the urine after its administration, 
indicating the almost complete metabolism of the 
drug in the body. The rate of metabolism is slow 
and varies with the dose. It varies from about 25% 
per day at the upper therapeutic plasma levels to 
over 75% per day at low plasma levels. There are 
wide variations in the rate of transformation in 
different individuals, even at similar plasma levels. 
The drug is highly localized on plasma proteins 
(about 99% plasma binding) and in various tissues. 
Its low concentration in plasma water explains in 
part, its low transformation rate. The rate of ab- 
sorption of the drug from the gastrointestinal tract 
is slow and varies with the individual and with 
the dose. Thus in the same individual a dose of 
one mg/kilo yielded a peak plasma concentration 
within 6 hours while a dose of 8 mg/kilo did not 
yield a peak level until more than 24 hours. The 
relationship between dicoumarol concentration and 
prothrombin time elevation is being studied in the 
hope that safer dosage with the drug may be 
achieved by following plasma levels. 

Influence of xanthopterin on the folic acid con- 
tent of liver, in vitro. ARNoLD D. Wetcu, EvELYN 
M. NELSON (by invitation) and Marinyn F. W1- 
son (by invitation). Dept. of Pharmacology, School 
of Medicine, Western Reserve Univ., Cleveland, 

The activity for L. casei or S. faecalis of rat liver 
homogenate or cell-free extract is increased by 
incubation at pH 7, 37°C.; if added promptly, the 
increase is augmented by xanthopterin (X). The 
additional material formed behaves like pteroyl- 
glutamic acid (PGA); added PGA disappears but 
little, if at all. Homogenate from PGA-deficient 
rats is unaffected by X. The PGA content of pig 
liver homogenate also is increased by X; in a typi- 
cal 18-hour incubation, the PGA content (in ugm/ 
gm. of liver) rose, at pu 7, from 0.25 to 3.0 (4-hour 
figures somewhat lower); at pu 4.7, 0.65 without 
or with X; at pH 7 (4 hours) followed by pu 4.7 
(14 hours), the values rose from 1.7 to 18.5. At pH 
7, added pteroylhexaglutamylglutamate (PG7) is 
partially converted to PGA, at pu 4.7 nearly com- 
pletely ; the conversion is unaffected by X. Appar- 
ently, the ‘potential PGA’ of pig liver is resistant, 
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at pH 4.7, to enzymic conversion to PGA ; however, 
at pH 7 this form is converted enzymatically to a 
compound, presumably PG, that is susceptible to 
enzymic conversion to PGA, particularly at px 
4.7. Conceivably, the precursor of PGr, at pu 7, 
is subjected to two reactions, a slower one leading 
to formation of PG7, the other rapidly yielding an 
inactive substance; X may inhibit this second 
reaction. Although X also may serve as a precursor, 
of PGA (through synthesis of PG7 or its precursor), 
there is now but little evidence for this (no aug. 
mentation by reduced DPN, ATP, p-aminoben- 
zoylglutamate or its N-formy] derivative). Experi- 
ments with isotopically labeled compounds will be 
described. 

Pharmacology of a new cholinergic agent. W. 
CLARKE WESCOE (by invitation) and Watrer F. 
Riker. Dept. of Pharmacology, Cornell Univ. 
Medical College, New York City. The compound, 
3-acetoxy phenoxy trimethylammonium methyl- 
sulphate (Nu 2017, Hoffmann-LaRoche, Inc.), is of 
considerable pharmacologic and academic interest 
because of its close chemical relationship to ace- 
tylcholine and neostigmine. It possesses both nico- 
tinic and muscarinic properties ; injected into the 
intact cat it produces all the characteristic signs 
of acetylcholine action. Compared with acetyl- 
choline its duration of action is longer, though still 
brief, and its potency is less. Like acetylcholine 
it is inactivated rapidly by the specific and non- 
specific cholinesterases of erythrocytes, brain, and 
serum; its affinity for the specific type esterase is 
lower than that of acetylcholine. It possesses the 
immediate and intense effects of neostigmine on 
skeletal muscle, providing thereby additional evi- 
dence for the direct action of neostigmine on this 
effector. 

Pentobarbital tolerance in rabbits. B. A. WEst- 
FALL (introduced by J. K. W. Ferauson). Dept. 
of Physiology and Pharmacology, Medical School, 
Univ. of Missouri, Columbia, Mo. Seventeen young 
albino rabbits (mean weight 2.31 kg.), selected 
from a pool of several litters were injected intra- 
venously with an anesthetic dose of pentobarbital 
sodium (40 mg/kg.), and the sleeping-time noted 
for each animal. One week later the same 17 animals 
were injected with the same dose of pentobarbital 
sodium (40 mg/kg.), the sleeping-time noted, and 
this routine was continued at weekly intervals 
until a total of five injections had been given. The 
data reveal a significant difference (about 30%) 
between the mean sleeping-time (121.1 min.) after 
the initial dose as compared to the mean sleeping 
time (88.6 min.) of the same animals after the 
same dose of pentobarbital one week later. How- 
ever, the latter value (mean, 88.6 min.) was almost 
identical with the mean sleeping time values ob- 
served after the third (mean, 87.7 min.), fourth 
(mean, 87.6 min.) and fifth (87.9 min.) injections 
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of pentobarbital. It might be pointed out that this 
study is the first reported in which the repeated 
injections of pentobarbital were as infrequent as 
one week apart and that the tolerance developed 
as a result of the initial dose, not only persisted at 
least a week, but was maintained by weekly injec- 
tions of the pentobarbital. 

Potentiation by means of CO, of the action of 
penicillin against pneumococcus infection. Ricu- 
arp W. WHITEHEAD, J. Howarp WILLIAMSON (by 
invitation), Wint1AM E. CLAPPER (by invitation), 
JosepH N. SPENCER (by invitation) and WILLIAM 
B. DrarerR. Depts. of Physiology and Pharma- 
cology, and Bacteriology, Univ. of Colorado Medi- 
cal Center, Denver, Colo. In vitro experiments have 
shown penicillin to be most effective as an anti- 
biotic in an acid medium. It was thought to be of 
interest to determine the action in vivo of induced 
carbon dioxide acidosis upon the effectiveness of 
penicillin using white mice as experimental ani- 
mals. Type III pneumococcus was used as the test 
organism. One thousand lethal doses were given 
as the standard quantity for a 20-gm. mouse. Pre- 
liminary studies showed that the maximum pro- 
tection with a single dose of penicillin was ob- 
tained with 2500 vu. Acidosis was induced and 
maintained for 45 minutes by inhalation of 20% 
CO. In control experiments it was shown that 
CO, alone had no effect upon the time of death of 
the animals infected with pneumococci. A series 
of 9 experiments was performed using a total of 
; 72 animals, all of which were given 2500 vu of po- 
tassium penicillin G at the time of inoculation. 
Thirty-six of these animals were treated for 45 
minutes with CO: 2 hours after having been inocu- 
lated with the test organism and penicillin. The 
average life span for the animals treated with 
penicillin alone was 38.9 hours. The average sur- 
vival time for the animals given penicillin and 
carbon dioxide was 47.1 hours. The difference of 
8.2 hours in survival time was shown to be statisti- 
cally significant. 

Biopsy technic and analysis of variance applied 
to pentobarbital inhibition of brain oxidations. 
D. 8. Wixxins (by invitation), R. M. FeaTHErR- 
STONE, C. E. Gray (by invitation), J.T. ScawippE 
(by invitation), and M. Brorman (by invitation). 
Divisions of Anesthesiology and Neurosurgery, 
Depts. of Surgery and Pharmacology, College of 
Medicine, State Univ. of Iowa, Iowa City, Ia. This 
experiment combines a method of dog brain biopsy 
With analysis of variance and standard manometric 
technic to ascertain a suitable pentobarbital con- 
centration for studying that drug’s effect on the 
oxygen consumption of various brain levels. The 
method allows dog brain tissue to be its own con- 
trol in either in vitro or in vivo experiments upon 
drug effects. The dog’s calvarium is removed under 
general anesthesia. Six days later the brain is 
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biopsied, using procaine in the scalp wound, and 
tissue slices uninfluenced by drugs are prepared. 
An attempt is here made to establish a pentobarbi- 
tal concentration which significantly depresses 
cortical oxidations without completely inhibiting 
them. Cortex from each of 5 dogs was treated with 
1) 0.00, 2) 0.04, 3) 0.08 and 4) 0.12% pentobarbital. 
Glucose was added at 90 minutes. Small sample 
statistical analysis of variance (Snedecor, Statisti- 
cal Methods, 1946) was applied. Main variations 
were dogs, treatments, time. 
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(Error term: first order interaction, making summary applicable 
to general dog population). 





Qo, d.w. (1) (2) (3) (4) 


0.024 
0.021 





0.029 
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0.141 








Pentobarbital 0.04% appears more satisfactory for 
the continuance of this study than 0.12% (Quastel) 
or 0.08% which gave essentially complete inhibi- 
tion. 

Immediate reactions of mice to large amounts 
of ouabain. W. Lane Wiiuiams and Rosert 
TaRalL (introduced by R. N. Breter). Depts. of 
Anatomy and Medicine, Univ. of Minnesota, 
Minneapolis, Minn. Mice (20-25 gm.) tolerate as 
much as 2 mg. of ouabain (subcutaneous or intra- 
peritoneal) provided the glycoside is administered 
in several unit amounts of not more than 0.25 mg. 
during an interval of 30-60 minutes. Such daily 
treatment can be continued for a considerable 
period (Federation Proc. 7: 259, 1948). Mice thus 
treated eventually showed punctate myocardial 
necrosis and renal and hepatic lesions. Mice also 
tolerated simultaneous treatment with relatively 
large amounts of ouabain and calcium provided 
the total dose for the interval did not exceed that 
mentioned above. However, a majority of mice 
receiving a single injection of more than 0.4 mg. 
of ouabain died within 15 to 28 minutes and showed 
massive pulmonary edema and hemorrhage. Pul- 
monary involvement was more extensive than that 
observed terminally in mice treated chronically 
with similar amounts of ouabain but in divided 
doses. Some of these mice received as much as 2 cc. 
of saline as solvent or vehicle for the glycoside 
(Lilly preparation of Strophanthus gratus). 
Equivalent amounts of saline were well tolerated 
in daily single unit injections for 30 days. The 
lesions indicate that the acute effects of large 
amounts of ouabain are directly or indirectly pul- 
monary. Upon relatively long-term treatment 
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similar amounts (as to total daily dose) adminis- 
tered as several injections during 30-60 minutes 
usually produced myocardial damage without con- 
comitant immediately lethal pulmonary lesions. 

Respiratory activity in vitro of cardiac muscle 
of ouabainized dogs. ALBERT WOoOLLENBERGER 
(introduced by Orro Krayer). Dept. of Pharma- 
cology, Harvard Medical School, Boston, Mass. 
The cardiac glycoside ouabain was administered 
to dogs by slow continuous intravenous infusion. 
The heart was excised at the onset of cardiac ir- 
regularities or of ventricular fibrillation. Slices of 
left ventricular muscle were prepared and incu- 
bated in glucose-phosphate-saline. During the first 
30-60 minutes these slices respired at a somewhat 
higher rate than cardiac slices of control dogs. 
Subsequently, however, the respiratory rate de- 
clined well below the control level, particularly in 
the case of the slices of fibrillating hearts. Extent 
and rapidity of the decline were inversely propor- 
tional to the tissue concentration. At a tissue con- 
centration of 1% or less, the slices of fibrillating 
hearts ceased to respire during the second hour of 
incubation. 

Toxicity of hydroquinone for laboratory ani- 
mals, GEOrFREY Wooparp, FE. Conway Hagan, 
and Jack L. Rapomski (introduced by Bert J. 
Vos). Division of Pharmacology, Food and Drug 
Administration, Federal Security Agency, Wash- 
ington, D. C. Because of the interest in the pro- 
posed use of hydroquinone as an antioxidant for 
edibie fats, experiments were undertaken to deter- 
mine its toxicological properties as well as those 
of its oxidation products quinhydrone and quinone. 
Approximate acute oral LDso’s in mg/kg. of hy- 
dro-quinone in 2% aqueous solutions are : rats, 320; 
mice, 400; guinea pigs, 550; pigeons, 300; cats, 70; 
dogs, 200; and in rats for quinhydrone, 225; and 
quinone, 130. The approximate intravenous LD 
so’S in rats are: hydroquinone, 115; quinhydrone, 
35; and quinone, 25. The acute toxicity of hydro- 
quinone is reduced in the non-fasted rat and is 
influenced by the concentration administered. 
Symptoms of hydroquinone poisoning develop 30 
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to 90 minutes after oral administration and consist 
of hyperexcitability, tremors, convulsions and, in 
addition, salivation in dogs and cats, emesis in 
dogs and pigeons, and incoordination of the hind 
limbs of dogs. Deaths occur within a few hours, 
Quinhydrone and quinone, however, do not produce 
the same symptoms of poisoning and deaths may 
be delayed several days. Oral administration of 
hydroquinone at 100 mg/kg. in the dog and at 70 
mg/kg. in the cat produces mild to severe swelling 
of the area around the eye, of the nictitating mem- 
brane, and of the upper lip. However, dogs receiv- 
ing 25 and 50 mg/kg. daily for 4 months have shown 
only slight eye involvement. Routine blood counts 
in cats and dogs acutely and subacutely poisoned 
with hydroquinone indicate increased activity of 
the cell-forming tissues. 

Evaluation of drugs possessing anti-dysmenor- 
rhoea properties. R. A. WoopBury and Pavt P. 
C. Fene (by invitation). Division of Pharmacol- 
ogy, Univ. of Tennessee, Memphis, Tenn. Vaso- 
pressin (0.05 to 0.3 vasopressor units of Pitressin) 
injected intravenously in humans immediately 
caused marked uterine activity and caused or 
intensified the distress characteristically like 
that of dysmenorrhoea (Federation Proc. 5: 215, 
1946). These observations suggest the hypothesis 
that drugs which are effective in relieving dys- 
menorrhoea symptoms by mechanisms other than 
through analgesia may well possess anti-vaso- 
pressin activity to one or more of the actions of 
vasopressin. Drugs useful in the treatment of 
dysmenorrhea such as atropine, papaverine, Pava- 
trine, Trasentin, Nethamine, Isopropylepineph- 
rine, neostigmine, progesterone, testosterone and 
magnesium salts are found to have pronounced 
anti-vasopressin activity to one or more of its 
actions. In the search for additional therapeutic 
agents for the treatment of dysmenorrhea, the 
above data indicate that the anti-vasopressin 
activity of compounds should be determined along 
with the anti-histaminic and the anti-cholinergi¢ 
activity. 
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Blood pressure measurements and changes in 
peripheral vascular bed of unanesthetized mice. 
GueNN H. Atatre. National Cancer Inst., Beth- 
esda, Md. The transparent chamber technique as 
adapted to a skin flap in mice makes accessible for 
microscopic observation a layer of subcutaneous 
and muscular tissue approximately 0.5 mm. thick, 
and having a surface area of 150 sq. mm. Micro- 
scopic observations, photographs and quantitative 
measurements may be made at magnifications up 
to 500X. An indirect method has been devised for 
blood pressure measurements of any vascular com- 
ponent within the chamber during direct micro- 
scopic examination by transmitted light. Measure- 
ments may be made on the same vessel intermit- 
tently throughout the day, and repeatedly for the 
duration of the preparation (approx. 30 days). 
The apparatus consists of a mercury sphygmo- 
manometer system and air reservoir connected to 
aglass tube having a thin rubber membrane across 
the end. A micromanipulator is used to bring the 
membrane into contact with the under surface of 
the skin. Pressure applied using the sphygmo- 
manometer bulb results in slight bulging of the 
membrane. As the entire field is visualized under 
the microscope one can obtain arterial systolic and 
diastolic pressure, and venous pressure. The pulse 
wave can be seen at maximum amplitude approxi- 
nately midway between systolic and diastolic 
pressures. Parallel observations and measurements 
may be made of correlated vascular phenomena 
such as changes in caliber of vessels, rates of flow, 
vasomotion, and intravascular agglutination. 

Radiation effects on tissues studied with C''- 
labeled glycine. Kurr I. Atrman, Georce W. 
Casaretr, Toomas R. Noonan and Kurt Sauo- 
MON (introduced by F. S. Rosscuert-Rossins). 
Dept. of Radiation Biology, Univ. of Rochester, 
Rochester, N. Y. Young adult male rats were ex- 
‘posed to 300 or 600 R total-body Roentgen radiation. 
Glycine labeled with C!4 in the a-carbon atom 
(specific activity of 1.83 uc/mg.) was administered 
by stomach tube or intravenously at varying in- 
tervals after irradiation. The most striking feature 
observed in rats given 2 wc by stomach tube imme- 
diately after irradiation and killed 24 hours later 
was the high C'4-activity of the gastrointestinal 
tract contents. With a dose of 300 k 16.7% and with 


600 rR 32.8% of the total activity administered were 
found in the gastrointestinal tract contents, as 
compared with 0.82% in the control animal. In 
order to eliminate possible malabsorption, glycine 
(1 we.) was injected intravenously and rats were 
sacrificed 5 hours later. It was found that the up- 
take of labeled glycine by muscle was definitely 
lowered in all irradiated rats, particularly when 
glycine was given immediately after irradiation. 
Definite changes were also observed in brain when 
glycine was injected 48 hours after irradiation. In 
this case the total C'4-activity of the brain was 
approximately 3 times that of the control. This 
increase was due to an increase in the C'‘-activity 
of the phospholipid fraction. Radiation effects are 
also demonstrable in other organs, such as testes, 
kidney, and liver. When glycine was injected 48 
hours after exposure to X-rays a striking increase 
in the C' activity of the expired CO. was ob- 
served. 

Ovarian hormones and uterine pigmentation in 
vitamin E-deficiency. W. B. ATKINSON (by invita- 
tion), H. Kaunirz and C. A. SLANeETz (by invita- 
tion). Depts. of Anatomy, Pathology and Animal 
Care, College of Physicians and Surgeons, Colum- 
bia Univ., New York City. One of the most constant 
findings in intact vitamin E-deficient rats is a 
chocolate brown discoloration of the uterus which 
is characterized histologically by the accumulation 
of acid-fast pigment granules in the cells of the 
myometrium and, to a lesser extent, the endo- 
metrial stroma. The role of the ovary in the de- 
velopment of this condition has not been eluci- 
dated. In the present experiments, rats were 
ovariectomized at 21 days of age and were main- 
tained on a vitamin E-deficient diet which con- 
tained 10% commercial lard and which limited the 
tocopherol intake to about 30 micrograms daily. 
The animals were divided into 4 groups; the first 
receiving no further treatment, the remaining 3 
being injected once weekly with 5 micrograms of 
estradiol (Roche-Organon), 4 mg. of progesterone 
(Ciba) or both hormones together, respectively. 
The uteri were examined macroscopically and 
histologically after 5 to 11 months. Pigmentation 
was almost completely absent in the untreated 
ovariectomized animals. The animals receiving 
estrogen alone showed slight uterine pigmentation 
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in the areas characteristic of the unspayed de- 
ficient rat. Concurrent treatment with proges- 
terone seemed to intensify the response. Treat- 
ment with progesterone alone evoked slight pig- 
ment deposition limited almost entirely to the 
circular layer of the myometrium. These observa- 
tions clearly demonstrate that the ovarian hor- 
mones are involved in the accumulation of pigment 
in the uterus of the vitamin E-deficient rat. 

Electron microscope studies on virus-cell re- 
lationships. F. B. Bane and G. O. Gry. Depts. of 
Medicine and Surgery, Johns Hopkins Medical 
School, Baltimore, Md. Newcastle and mumps 
viruses freshly prepared from allantoic fluid and 
saline show characteristic morphologies in the 
electron microscope. The shape of Newcastle virus 
when fixed by osmic acid is determined by the 
concentration of saline in which the virus is fixed. 
The absorption of both of these viruses on the 
ghosts of chicken red cells may be demonstrated 
by fixation with osmic acid in solution at intervals 
after exposure of the red cell ghosts to the virus, 
and drying the mixture on formvar screens. The 
effect of Newcastle virus on chick fibroblasts and 
macrophages and on rat fibroblasts has been studied 
by infecting the cells either in roller tube cultures 
before transfer to formvar coated coverslip prepa- 
rations or at the tinie of transfer. A similar mor- 
phological effect has been demonstrated on all 3 
cell types. 

Cytochrome oxidase, succinoxidase and phos- 
phatase activities of tissue of rats on protein- 
deficient diets. E. P. Benpirr, C. H. Sterrer (by 
invitation), T. Hizi (by invitation) and T. L. 
JOHNSTON (by invitation). Dept. of Pathology, 
Univ. of Chicago, Chicago, Ill. Protein-deficient 
but otherwise adequate ciets when fed to animals 
result in loss of protein from many vital organs 
including the liver and kidneys. In an effort to 
elucidate the nature of this protein loss rats were 
sacrificed after varying periods on protein defi- 
cient diets. Cytochrome oxidase, succinoxidase 
and alkaline phosphatase were assayed in liver 
homogenates and alkaline phosphatase determined 
in kidney homogenates. Cytochrome oxidase and 
succinoxidase decreased progressively with time 
and somewhat faster than the liver protein. Liver 
phosphatase, on the other hand, increased in con- 
centration as the liver shrank. The total liver phos- 
phatase remained approximately constant. Kidney 
phosphatase after several months of protein deple- 
tion was reduced in proportion to the kidney 
protein. The difference in behavior of the liver 
phosphatase from the kidney enzyme and from 
the other liver enzymes studied is apparently 
related to the fact that the liver enzyme is not 
present to a significant extent in the hepatic paren- 
chymal cells but is associated with the vascular 
bed and bile ducts. This work substantiates that 
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of others who assayed under similar conditions 
other enzymes including catalase, xanthine dehy- 
drogenase, cathepsin and arginase (Miller, Fed. 
Proc. 7: 174, 1948) d-amino acid oxidase (Seifter 
et al. Fed. Proc. 7: 187, 1948). It appears from the 
evidence that at least a part of the ‘reserve’ protein 
lost from vital organs such as the liver and kidney 
by animals on protein deficient diets is not inert 
material but is part of the actively functioning 
cytoplasmic protein constituents, i.e. enzymes. 

Effect of acute x-radiation on distribution and 
excretion of radio sodium in the rat. L. R. Bry- 
NETT, VERA C. BENNETT and JoE W. How anp 
(introduced by F. 8. Robscheit-Rossrns). Dept. 
of Radiation Biology, Univ. of Rochester School of 
Medicine and Dentistry, Rochester, N. Y. Radiated 
rats have been shown to have an increased thiocy- 
anate space for 2 weeks following a mid-lethal dose 
of x-radiation. A study of the sodium distribution 
and excretion of similar animals using radio sodium 
has been made. In rats during the first 4 days post 
radiation a marked retention of radio sodium oc- 
curs. Tissue distribution studies show a shift into 
the intestinal tract which may exceed that ob- 
served in control animals by as much as 2% of the 
total dose administered. Smaller shifts of radio 
sodium into the kidney and spleen are noted. There 
is an increased radio sodium content in the liver 
which appears to be definitely related to the in- 
creased serum level to which it holds a constant 
relationship. The serum sodium content increases, 
the maximum levels (up to 5-8 mEq.) being ob- 
served at the end of 3-4 days after irradiation. 
Urinary radio sodium excretion may be reduced 
to one half that observed in control animals. 
Studies on dehydrated rats indicate that the uri- 
nary retention and elevated blood sodium level 
are not accounted for on the basis of dehydration 
alone. 

Lipids in the lymph of rats. J. L. Bouuman and 
E. V. Frock. Mayo Foundation, Rochester, Minn. 
Lymph from the lymphatic draining the small 
intestine and lymph from the liver and lymph from 
the thoracic duct was obtained in different rats 
after recovery from the operation during which 4 
small plastic tube was inserted into the respective 
lymphatic and brought through the abdominal 
wall. The concentration of neutral fat of the in- 
testinal (and thoracic duct) lymph of the fasting 
rat was considerably greater than that of the 
plasma. The phospholipid but not the cholesterol 
content of this lymph was also higher than that of 
plasma. The feeding of a lipoid free meal did not 
alter these values. Following the feeding of a meal 
containing fat but devoid of phospholipid or choles- 
terol there was a marked increase in the neutral 
fat and phospholipid but not the cholesterol con- 
tent of the intestinal lymph. The feeding of phos- 
pholipid produced only the increase in the phos- 
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pholipid content of the lymph which would accom- 
pany the increased neutral fat (from hydrolyzed 
phospholipid) content of the lymph. The concen- 
tration of neutral fat, phospholipid and choles- 
terol in lymph from the liver of fasting rats was 
almost the same as the concentrations of those 
substances in the plasma and were not materially 
altered by feeding meals which did elevate the 
plasma content of these substances. 

Blood supply of neoplasms in the liver. CHARLES 
BreeDIs and GANG YounG (by invitation). Dept. 
of Pathology, Medical School, Univ. of Pennsyl- 
vania, Philadelphia, Penna., and Pathology Re- 
search Inst., Medical College, National Sun Yat 
Sen Univ., Canton, China. By means of injection 
experiments during life and after death, it was 
shown that malignant neoplasms growing in the 
liver tend to acquire an exclusively arterial blood 
supply. The neoplasms tested were as follows: 
V-2 carcinoma strain of rabbits, T-241 sarcoma 
strain of mice, metastases of spontaneous car- 
cinoma of the kidney of the frog, and primary 
hepatomas and cholangiomas of rats induced by 
butter yellow. A variety of metastatic carcinomata 
found at autopsy in 12 human cases were similarly 
injected. In all instances the blood supply to the 
tumors was predominantly or exclusively arterial, 
in sharp contrast to the predominantly portal 
supply of liver tissue. It was found that the blood 
supply of the experimental rabbit tumors was 
arterial whether inoculations had been made into 
the portal vein, the hepatic artery or directly into 
the liver parenchyma. Only very small tumors 
(1-2 mm. or less) tended to retain some portal 
vessels. With increase in size of the tumors the 
portal vessels became obliterated, and blood was 
supplied through the hepatic artery. 


Cutaneous melanin production in the mouse by. 


5, 9, 10-trimethyl, 1-2-benzanthracene. F. H. 
Burgoyne, W. E. Heston, J. L. Hartwe wt (all 
by invitation) and H. L. Srewarr. National Can- 
cer Inst., Bethesda, Md. By painting the skin at 
the base of the tail of Fi hybrids of strains Cs;B1 x 
dba twice weekly with 0.06% solution of 5,9,10- 
Trimethyl, 1-2 Benzanthracene in benzene, local- 
ized pigmented areas were produced. The pig- 
mented areas appeared in the skin between the 
5th and 15th months, often in association with 
areas of atrophy, hyperplasia, inflammation, ul- 
ceration, papilloma formation, squamous cell car- 
cinoma and sarcoma. In ‘histological preparations 
the pigment in these areas was blackened by 
Krajian’s silver impregnation method, failed to 
give a positive Prussian Blue reaction and was 
bleached by strong oxidizing agents, thus identi- 
fying it as melanin. When the pigmented areas 
were bleached they were found to be composed of 
melanophores or macrophages with finely stippled 
cytoplasm and an eccentrically placed nucleus. 
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The ‘dopa’ reaction applied to skin recently ex- 
cised from the painted area revealed large numbers 
of melanoblasts in the basal layer of the epidermis. 
Thus, painting the skin of these F,; hybrid mice 
with 5,9,10-Trimethyl, 1-2 Benzanthracene re- 
sulted in an increase of melanoblasts, with deposi- 
tion of melanin in macrophages in the derma and 
the subcutaneous tissue. No malignant melanomas 
were induced. 

Effects of x-rays on the metabolism of nucleic 
acids in hematopoietic tissues. C. E. Carter 
(introduced by SHrELtps WARREN). Biology Divi- 
ston, Oak Ridge National Laby., Oak Ridge, Tenn. 
The alterations in the metabolism and content of 
nucleic acids in hematopoietic tissues have been 
studied through microchemical and isotope proce- 
dures employing P*® following varying doses of total 
body x-radiation. In bone marrow the desoxyribo- 
nucleic acid content falls within the first 24 hours 
following radiation. Similar changes were found in 
spleen and thymus where the desoxyribonucleic 
acid changes are marked but a decrease in ribo- 
nucleic acid content is also found. No immediate 
effects of radiation on the content of nucleic acid 
in these tissues were noted. Experiments employ- 
ing P*® in bone marrow cell suspensions in homol- 
ogous serum likewise showed no significant altera- 
tion of the rate of incorporation of P** into nucleic 
acids following removal from rabbits immediately 
after exposure to 1000 r. Experiments conducted 
24 hours following exposure show marked decrease 
of respiration in 500 Rk and 1000 R group with ele- 
vated ratios of ribonucleic acid to desoxyribo- 
nucleic acid specific activity indicating a depres- 
sion of desoxyribonucleic acid synthesis. Of several 
enzymes concerned with nucleic acid and protein 
metabolism studied in spleens of irradiated rats, 
only ribonuclease shows significant deviation from 
normal and these changes are established in the 
first 24 hours following exposure. All of the afore- 
mentioned changes pose the problem of correla- 
tion of metabolic activity with cell type in a com- 
plex cellular system. 

Experimental production of a nutritional ma- 
crocytic anemia in swine. G. E. Cartwricut (by 
invitation) and M. M. Wintrose. Dept. of Medi- 
cine, Univ. of Utah College of Medicine, Salt Lake 
City, Utah. A deficiency of pteroylglutamic acid 
has been produced in 32 swine fed a basal diet 
supplemented with sulfasuxidine, a folic acid 
antagonist (crude methyl] folic acid) and all the 
known B vitamins except pteroylglutamic acid. 
The hematologic manifestations observed were: 
1) asevere macrocytic anemia; 2) leukopenia, due 
to a reduction in both polymorphonuclear and 
mononuclear cells; and 3) a slight thrombocyto- 
penia. The bone marrows were hyperplastic with a 
relative increase in immature nucleated red cells. 
These cells closely resemble the megaloblasts seen 
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in the bone marrow of patients with pernicious 
anemia in relapse. The hematologic manifestations 
described above, appeared in the presence of ‘ex- 
trinsic factor’ in the diet and their development 
was not prevented by the daily intramuscular ad- 
ministration of 1 U.S.P. u of purified liver extract 
from the beginning of the experiment. The feeding 
of a diet low in protein (10% casein) resulted in a 
more rapidly developing anemia but the degree of 
macrocytosis was less. Pteroylglutamic acid de- 
ficient pigs, cither receiving ‘extrinsic factor’ 
(crude casein) in the diet or an ‘extrinsic factor- 
free’ diet (purified casein) responded rapidly and 
maximally to pteroylglutamic acid, pteroyldiglu- 
tamic acid, pteroyltriglutamic acid or to pteroyl- 
heptaglutamic acid. Thymine and xanthopterin 
had little or no activity. Tyrosine, adenine and 
uracil were inactive. Purified liver extracts as well 
as vitamin By were found to possess some hemo- 
poietic activity under the conditions employed 
but the activity was considerably less than that 
of pteroylglutamic acid compounds. 

Biochemical and clinical effects of cationic ex- 
change resin. THEODORE 8. CoBBEyY, JR. (by invi- 
tation), Ropert H. Wiiiiams, Norma MacRakr (by 
invitation) anpD Bevery T. Towery (by invita- 
tion). Dept. of Medicine, Univ. of Washington, 
Seattle, Wash. Several cationic exchange resins 
have been given to normal subjects and patients 
with edema. Investigations were made for changes 
in the clinical status and in the balance of H.O, 
Na, K, Ca and Mg. The resins markedly increased 
the excretion in the stools of Na, K, Ca and Mg. 
Although there tended to be a decrease in the ex- 
cretion of these elements in the urine, the response 
was variable. The increased excretion of the ele- 
ments in the stools was not associated with a com- 
parable decrease in the urine. The resins promoted 
a marked increase in ammonia and titratable acid- 
ity in the urine. In certain patients with edema 
associated with congestive heart failure it was 
noted that loss of weight and edema occurred simul- 
taneously with a positive Na balance; conversely, 
gain in weight and edema occasionally was dis- 
proportionate to the quantity of Na retained. These 
observations suggest that the Na balance need not 
necessarily parallel the water balance in congestive 
heart failure. After a period of 3 days on the resin 
one non-cardiac subject had a marked diuresis 
followed by weakness, hemoconcentration, and a 
distaste for water. These symptoms were imme- 
diately relieved by intravenous saline. One cardiac 
patient developed the same picture after being on 
the resin for 21 days. 

Determination of the blood iodine. A simplified 
method for use in the clinical laboratory. ARTHUR 
C. Connor (by invitation), Roy E. Swenson (by 
invitation) and GrorcE M. Curtis. Dept. of Re- 
search Surgery, Ohio State Univ., Columbus, Ohio. 
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A shorter and simpler plan of determining the 
blood iodine has been attained by developing a 
method which requires no transfer of materia] 
during the entire procedure, and necessitates ay 
apparatus of specially constructed glassware, 
Three ml. of serum are fractionated in a 250 mJ, 
reagent flask by use of the Somogyi reagent. This 
flask is centrifuged in an International, size 2 cen- 
trifuge. The supernatant fluid containing the 
soluble ‘inorganic’ iodine is poured off and read jn 
the colorimeter directly. The protein precipitate 
containing the physiologically significant. protein. 
bound iodine remains in the 250 ml. reagent flask 
and is oxidized by the chromic acid procedure. 
The same flask fits a distillation assembly. Th 
iodine is then released by phosphorous acid and 
collected directly in a colorimeter tube which also 
fits the distillation assembly. The quantity of 
iodine is determined by its catalytic effect on the 
rate of reaction between ceric sulfate and arsenious 
acid. An ordinarily well-trained technician can 
make an analysis in less than 3 hours and about ten 
analyses in an eight-hour day. The average devia- 
tion is plus or minus 5%. Since the method is 
essentially a closed procedure contamination has 
been practically eliminated. 

Kidney protein associated with systemic arte- 
riolar necrosis..G. I. DeSuro-Nagy and L. I. 
Waters (introduced by M. C. WINTERNITz). Dep. 
of Pathology, Yale Univ. School of Medicine, New 
Haven, Conn. Previous experiments have demon- 
strated that when saline extracts of kidney tissue 
are injected into nephrectomized dogs, segmental 
necrotizing lesions of systemic arterioles result 
(Winternitz, ef al., 1939). In continuance, acid 
extracts of fresh hog kidney were subjected to 
fractional acetonic precipitation. The precipitates 
were redissolved, dialyzed, and _ reprecipitated 
with acetone. Three fractions resulting from these 
procedures have been examined for their vasomotor 
activity and for their association with the occur- 
rence of acute arteriolar lesions. The dialysates 0! 
all the fractions contained vasodepressor  sub- 
stances of small molecular weight. When these 
were injected into nephrectomized test dogs n¢ 
systemic vascular changes were encountered. A 
complex fraction, containing vasopressor (renil- 
like) substances, thromboplastic material, inert 
globulins and lipids was found to be associated 
with the frequent occurrence of vascular changes 
in the test animals. A small non-dialyzable fraction 
of the acid extract obtained on precipitation by 
20 volumes of acetone was devoid of either vaso 
pressor or vasodepressor activity. This protein 
like material contained phosphorus. When injected 
into nephrectomized dogs it was found to be ass0- 
ciated with widespread arteriolar necrosis. I 
some instances necrosis of arterial smooth muscle 
followed the injection of as little as 19.1 mg. \. 
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Iron excretion in human subjects as measured 
by the isotope technique. REuBENIA DuBacu (by 
invitation), CaRL V. Moore and SHEILA CaL- 
LENDER (by invitation). Washington Univ. School 
of Medicine, St. Louis, Mo. The excretion of iron 
by human subjects over a 140-day period was 
studied by the isotope technique. Observations 
were continued for a period of time greater than 
the length of life of the red cells into which labeled 
hemoglobin was incorporated in order that any 
unusual excretion of radioiron at the time of hemo- 
globin breakdown might be noted. Following in- 
travenous injections of 5 to 20 mg. of radioiron, 
4 normal individuals excreted in the feces 0.03 to 
0.07% of the dose per day for 4 to 24 days; later, 
after the isotope had reached a constant level in 
the blood (75 to 92%), an average of approximately 
0.01% of the dose was excreted daily for 140 days. 
A woman with hypochromic anemia excreted an 
average of 0.028% of the dose daily for the first 5 


y days; later, when 100% of the isotope had appeared 


as hemoglobin, she excreted 0.002 to 0.007% of the 
dose daily for 140 days. A patient with sickle cell 
anemia excreted an average of 0.05 to 0.08% of the 
injected dose per day. Assuming complete mixing 
of isotopic iron with total hemoglobin iron, the 
total fecal excretion of iron derived from hemo- 
globin was calculated to be 0.2 to 0.9 mg/day for 
the normal subjects, 0.04 to 0.13 mg. for the woman 
with hypochromic anemia, and 1.3 to 1.7 mg. for 
the girl with sickle cell anemia. The effect of a 
hemolytic crisis on iron excretion was studied in 
2 dogs. After a high concentration of radioiron had 
been built up in the red cells by repeated injec- 
tions, severe hemolysis was induced with pheny]l- 
hydrazine. The excretion of iron in the feces and 
urine increased significantly (0.1 to 0.12% of the 
dose per day, compared to 0.01 to 0.06% in control 
periods) but remained small in relation to the 
amounts of iron liberated by red cell destruc- 
tion. 

Effect of hydrogen-ion concentration on the 
cultivation of macrophages in vitro. I. N. DuBin 
and C. K. YEen (by invitation). Division of Path- 
ology and Bacteriology, Univ. of Tennessee College 
of Medicine, Memphis, Tenn. Macrophages from 
chick embryo spleen were grown in vitro at 37°C. 
for 4 to 6 days using chicken serum and salt mix- 
tures containing bicarbonate buffers as nutrient. 
The px values, which ranged from 6.4 to 9.0, were 
Maintained at constant levels by continuous flow 
of gas-mixtures containing required concentrations 
of CO2.. The px values were determined with a 
Beckman pH meter. The macrophages grew equally 
well between pu 6.8 to 8.4. Growth fell off sharply 
at pH 6.6 and ceased about px 6.4; beyond px 8.4 
growth was poor, but cells in rare numbers were 
found up to px 9.0. There was indirect evidence 
that the internal px of the cells was affected, as 
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shown by the color reactions of the cells when 
stained with Giemsa; on the acid side the cells 
stained reddish while on the alkaline side bluish. 
On the acid side the cells were round, large, con- 
tained abundant cytoplasm and numerous fat 
vacuoles ; there was also a tendency towards forma- 
tion of multinucleated giant cells. On the alkaline 
side the cells had much less cytoplasm and fewer 
fat vacuoles and presented a stellate or elongated 
shape. This difference in shape may reflect a differ- 
ence in irritability and mobility. The mechanism 
of action of the px is not known but may operate 
through changing the concentration of available 
ions such as calcium and phosphate. 

Acid phosphatase activity of the gastric con- 
tents of patients with carcinoma of the stomach. 
CuarLes E. Dunuap and GreorcGe W. CHANGuUS 
(by invitation). Dept. of Pathology, School of 
Medicine, Tulane Univ. and Charity Hospital, 
New Orleans, La. In patients with carcinoma of the 
stomach histochemical studies have shown high 
acid phosphatase activity in the neoplasm and also 
in the surrounding gastric mucosa. Chemical de- 
terminations for acid phosphatase were done by 
the method of Gutman and Gutman on gastric 
contents, aspirated from a series of fasting patients 
with and without carcinoma of the stomach. It was 
found that aspirates having an initial px of less 
than 3.5 seldom contained significant amounts of 
acid phosphatase and that the enzyme, when pres- 
ent in other samples, could be irreversibly inacti- 
vated, in vitro, by acidification to px 3.5 or less. 
At a pH greater than 3.5 the enzyme was fairly well 
preserved for 48 hours at 4°C. but rapid deteriora- 
tion occurred at room temperature. Thus gastric 
aspirates containing ‘free acid’ (pH less than 3.5) 
as well as those that had stood for more than 2 
hours without refrigeration were considered un- 
suitable for acid phosphatase determinations. In 
a great majority of the patients with carcinoma of 
the stomach no ‘free acid’ was present and the 
aspirates were found to contain more than 10 units 
of acid phosphatase per hundred cc. Most samples 
from patients without gastric carcinoma contained 
less than 10 units. The study, to date, has covered 
only a limited number and variety of gastric lesions 
and includes no cases of early carcinoma. 

Blood dyscrasia in mice ingesting toluidine 
blue. THELMA B. Dunn. National Cancer Institute, 
Bethesda, Md. Inbred mice were given 0.1% or 
0.2% solution of toluidine blue instead of drinking 
water. With an appropriate concentration of the 
dye the urine was deeply colored, but no severe 
toxic symptoms developed. After an interval of 
10 days or longer the peripheral blood in some ani- 
mals showed a reduction in the circulating red 
blood cells without a corresponding reduction in 
hemoglobin. In the blood smears the erythrocytes 
showed fragmentation, polychromasia, anisocyto- 
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sis, macrocytosis, siderocytosis and normoblasts. 
‘The total and differential leukocyte counts were 
not significantly altered. On postmortem examina- 
tion a pronounced siderosis of the spleen, liver, 
bone marrow, kidney and lymph nodes was found. 
The bone marrow showed hyperplasia of erythro- 
poietic elements. When the toluidine blue was 
withdrawn, the peripheral blood picture rapidly 
returned to normal, and the siderosis of organs 
decreased. This method is now being used to pro- 
duce siderosis in the tissues and hyperplasia of the 
bone marrow in mice. The possible effect on the 
incidence of neoplastic disease, particularly leu- 
kemia, is being investigated. 

Incidence of neoplasms and _ pathological 
changes in rats as a result of prolonged choline 
deficiency. Cyrus C. Erickson and WALTER 
GOEBBEL (by invitation). Depts. of Pathology 
and Surgery, Duke Medical School, Durham, N.C. 
Neoplasms of one or more types were observed in 
58% of choline-deficient rats by Copeland and 
Salmon (D. H. Copeland and W. P. Salmon, Am. J. 
Path. 22: 1059, 1946). The purpose of these experi- 
ments was to test a similar choline-deficient diet 
for the production of neoplasms in the Osborne- 
Mendel strain of rats used in this laboratory, and 
to utilize such test animals for anterior chamber 
tumor transplant experiments. The diet consisted 
of 30% alcohol-extracted peanut meal, 6% alcohol- 
extracted casein, 40% sucrose, 20% pure lard, and 
4% salt mixture. To each kg. of diet, vitamins were 
added as in the Copeland-Salmon choline-deficient 
diet. The experimental diet was started on 149 
rats at the age of 20-30 days and was given ad libi- 
tum. Choline supplement was administered to the 
choline-deficient grcup during the first 4 weeks. 
Twenty-four rats making up the control group 
received the same diet with 3 gms. of choline chlo- 
ride added to each kg. of diet for the duration of 
the experiment. Sixty of the experimental group 
and 20 of the control animals were still living after 
19 months. Cirrhosis of the liver was a consistent 
finding in the rats on the deficient diet. The high 
incidence of neoplasms previously reported as a 
result of this choline-deficient diet has not been 
observed in this experiment in the 65 choline- 
deficient animals expiring prior to 19 months. 

Injury and recovery of mouse testes following 
whole-body exposure to x-radiation. ALLEN Es- 
CHENBRENNER, National Cancer Institute, Beth- 
esda, Md. Groups of mice received 50 Rr, 100k, 200k, 
300 rn, or 400 R acute whole-body radiation at 3 
months of age. Four mice of each dose group and 
four non-irradiated mice of the same age were 
killed at weekly intervals up to and including 12 
weeks following exposure. The testes were dis- 
sected free and weighed on a torsion balance after 
which they were prepared for histologic examina- 
tion. Minimum testes weights were observed from 
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3-4 weeks after irradiation and returned to normal 
6 to 14 weeks after irradiation. The minimum 
weights of testes observed were dependent upon 
dose. The time required to effect the minimum 
weights as well as the time required for the weights 
to return to normal were functions of dose. Histo- 
logic examination of these testes indicates that the 
decrease of testes weights following acute irradia- 
tion is due to marked transient retardation in rate 
of production of spermatogonia. The progeny of 
spermatogonia are not appreciably destroyed nor 
prevented from maturation. After it was found that 
the weight of testes of mice exposed to 200 R had 
returned to normal by 12 weeks, an additional 
group of mice was given a whole-body exposure of 
200 kr at 3 months of age and again 12 weeks later. 
Following the second exposure the mice were killed 
and examined as before. The pattern. of injury 
and recovery following the second dose, as reflected 
in fresh testes weights, was the same as observed 
following a single dose. These experiments on acute 
irradiation confirm conclusions drawn from earlier 
experiments on chronic irradiation; that the pri- 
mary effect of radiation of the testes is on the 
spermatogonia. 

Massive hepatic necrosis in protein-depleted, 
partially hepatectomized rats fed hypertonic diets. 
Rosert L. Estrapa (by invitation), Zacnary A. 
Simpson (by invitation), Harry M. Vars and I.8. 
Ravpin. Harrison Department of Surgical Re- 
search, Schools of Medicine, Univ. of Pennsyl- 
vania, Philadelphia, Penna. The effect of forced 
feeding with concentrated solutions of sucrose, 
gelatin and casein hydrolysate on normal partially 
hepatectomized and on protein-depleted, laparot- 
omized or partially hepatectomized rats has been 
studied. Massive hepatic necrosis occurred in the 
rats receiving these diets. Gastric distention and 
increased intra-abdominal pressure were observed 
in the experimental groups and were simulated in 
others by attaching a balloon to the stomach at 
laparotomy. Pneumoperitoneum immediately after 
laparotomy demonstrated that increased intra- 
abdominal pressure per se was not sufficient to 
produce liver injury. The emptying time of the 
stomach following the administration of the various 
diets was determined by x-ray examination. No 
retention was present after 2 hours in the control 
group. In the groups receiving 50% sucrose and the 
50% hydrolyzed casein diet, there was 50% and 
90% gastric retention, respectively, at the end of 
2 hours. The debilitated rat is very susceptible 
to liver injury. It is our opinion that the hepatic 
necrosis which occurred in rats receiving the 50% 
casein hydrolysate diet was not due to toxicity 
of the amino acids, since similar lesions were pro- 
duced when other diets were fed, and that gastri¢ 
distention per se was sufficient to slow the portal 
circulation and to lead to anoxia of the hepati¢ 
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parenchymal cells. The condition was further ag- 
gravated by pressure exerted directly upon the 
liver. This represents another mechanism which 
by interfering with hepatic blood supply leads to 
hepatic necrosis, the extent of the necrosis being 
further aggravated by the nutritional state of the 
animals. 

Effect of lecithin in the formation of thrombin. 
JosepH E. Fuynn and Evcens T. Sranp.ey, (in- 
troduced by H. P. Smirn). Dept. of Pathology, 
Columbia Univ., New York City. In activating 
purified prothrombin, the amount of thrombin 
obtained depends in part upon the amount of Fac- 
tor V added. With a suboptimal amount of Factor 
V, the yield of thrombin is low, and can be increased 
by the addition of lecithin. The lecithin is not 
identical with Factor V, but it does potentiate its 
effect. 

Inorganic composition and phosphatase activ- 
ity of human cartilage in relation to morphologi- 
cal differentiation. Ricuarp H. Fouus, Jr. Dept. 
of Pathology, Johns Hopkins University, Balti- 
more, Md. A method has been devised to compare 
the chemical composition and morphological char- 
acteristics of developing human cartilage. Seg- 
ments of whole costochondral junctions removed 
at autopsy: from children of varying ages are 
clamped in a freezing-type microtome by the shaft 
and first sliced longitudinally down through the 
cartilage just into the shaft. Transverse slices of 
desired thickness then are made completely 
through one of the two longitudinal halves and 
part-way through the other. Appropriate chemical 
analyses are made of the free slices; their fellow 
halves, held together by an intact outer layer of 
cartilage, are fixed and prepared for histological 
examination. This technique permits a comparison 
of chemical composition and cellular differentiation 
in various strata of developing cartilage; a unique 
tissue with such adaptability to studies of chemical 
embryology. Observations to be presented include 
the percentage composition of calcium, phosphorus 
and carbonate and phosphatase activity, all in 
direct relation to the degree of maturation of carti- 
lage cell strata, from those containing small un- 
differentiated cells to those having large hyper- 
trophic cells being invaded by capillaries. There 
is a characteristic quantitative increase in con- 
centration of the inorganic elements which pro- 
ceeds slowly and then suddenly mounts rapidly as 
the zone of hypertrophic cells is reached. Similar, 
though more marked differences, are found in phos- 
phatase activity. 

Nucleic acids and the production of antibody 
by plasma cells. CAROLYN ForMAN (by invitation), 
Witttam E. Enrich and Davip L. Draskin. 
Depts. of Pathology and Biochemistry, Graduate 
School of Medicine, Univ. of Pennsylvania, and 
the Philadelphia General Hospital, Philadelphia, 


AMERICAN SOCIETY FOR EXPERIMENTAL PATHOLOGY 


355 


Pa. It has: been suggested that protein synthesis 
is associated, with nucleic acid metabolism. De- 
soxyribose nucleic acid (DNA) appears to be con- 
nected with the multiplication of chromosomes, 
whereas the production of cytoplasmic protein is 
thought to be conditioned by ribose nucleic acid 
(PNA). We have investigated the relationship of 
antibody formation and the production of nucleic 
acids in lymph nodes of rabbits, injected with 
typhoid vaccine. The increase in DNA was found 
to be parallel with the increase in weight of the 
nodes suggesting that the latter was-due largely 
to multiplication of cells. PNA, on the other hand, 
showed its greatest rise between the 4th and 6th 
day after vaccine injection when antibody forma- 
tion is at the peak. Thereafter, PNA rapidly de- 
creased. A histologic study of methyl green and 
pyronin stained sections of the nodes revealed that 
during the first 6 days of the experiment the cellu- 
lar reaction was‘ chiefly that of plasma cell pro- 
liferation, and that the plasma cells contained 
most of the PNA. The lymphocytes, on the other 
hand, showed their greatest activity only after 
PNA and antibody formation had passed their 
peaks. These results are interpreted as indicating 
that the plasma cell and not the lymphocyte is re- 
sponsible for antibody formation. 

Minimum daily requirements of indispensible 
amino acids for maintenance of adult rats. L. E. 
Frazier, R. L. Wootripes, C. H. StTerrese, (all 
by invitation) and E. P. Benpirr. Dept. of Path- 
ology, Univ. of Chicago, Chicago, Ill. The quanti- 
tative requirements for the 9 amino acids indis- 
pensible for maintenance of appetite, weight and 
nitrogen equilibrium of adult, well-nourished, 
male, albino rats (Wissler et al. J. Nutrition 36: 
245, 1948) were measured. Mixtures of crystalline 
amino acids were used as the nitrogen source. The 
caloric intake was maintained at or slightly above 
1200 Cal./m?/day and the nitrogen intake at or 
slightly.above 5 gm/m?*/day. Vitamin, mineral and 
fat intakes were adequate. The level of the amino 
acid under consideration was varied while other 
diet factors were kept constant. Weight changes 
and nitrogen balance were determined. Seven to 
14 animals were used for each amino acid. The 
minimum: quantity of amino acid necessary to 
maintain weight and nitrogen equilibrium was esti- 
mated from the curves relating amino acid intake 
and weight change or nitrogen equilibrium respec- 
tively. In all instances the quantity of amino acid 
necessary to maintain nitrogen equilibrium ap- 
peared to be somewhat lower than the amount 
necessary to maintain the weight. The require- 
ments for each amino acid for nitrogen equilibrium 
and weight balance respectively were as follows: 
Tryptophane 1.8 and 2.2, histidine 2.1 and 2.2, 
phenylalanine 3.1 and 6.0, lysine 3.7 and 4.5, threo- 
nine 5.1 and 5.3, methionine 5.3 and 7.3, leucine 
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6.5 and 8.0, valine 7.0 and 10.0, isoleucine 10.8 and 
13.7 mgm/100 cm? of body area/day. Further- 
more, animals offered an amino acid mixture con- 
taining all the indispensible amino acids at the 
above levels were maintained in nitrogen equilib- 
rium. 

Fates of parenterally administered homologous 
serum protein and casein hydrolysate. JoHN FuL- 
LER (by invitation), E.M. Humpnreys (by invita- 
tion), C. H. Srerree (by invitation), R. W. Wiss- 
LER (by invitation), and E. P. Benpirr. Dept. of 
Pathology, Univ. of Chicago, Chicago, Ill. Groups 
of protein-depleted rats were fed a protein-free 
basal ration by gavage. One group was given homol- 
ogous serum intravenously, a second, casein hy- 
drolysate (Amigen) intravenously, and a third, 
Amigen orally. Each animal received 5 gms. pro- 
tein/kgm. body wt/day for 9 days. Nitrogen bal- 
ance, blood compartments, and extracellular fluid 
volume determinations were made. Carcasses, and 
livers were analyzed for protein, fat, water and 
ash. Percentages of nitrogen intake retained in 9 
days were: 





I.V. hydrol- 
ysate 


Oral hy- 


Compartment drolysate 





1. 
4. 
6. 
2. 





Animals receiving oral hydrolysate had the small- 
est extra- and intra-cellular fluid and plasma vol- 
ume increases. The largest plasma volume as well 
as plasma protein increases were associated with 
intravenous administration of serum. Although 
the animals receiving intravenous hydrolysate 
gained far less plasma protein than those receiving 
serum, their plasma volume increases were nearly 
as great. No increased nitrogen excretion was found 
in the serum-injected animals in the ten days 
following cessation of injection during which they 
received an adequate protein diet. It appears that 
these rats utilized injected serum protein for tissue 
synthesis. The rats appeared to utilize the serum 
protein more than twice as effectively as the in- 
jected casein hydrolysate. The poorer utilization 
of the injected hydrolysate may have been due to 
its content of polypeptides. 

Prophylaxis of allergic acute disseminated 
encephalomyelitis in guinea pigs with salicylate 
and para-aminobenzoic acid. Ropert A. Goon, 
Berry CAMPBELL and T. A. Goon (introduced by 
IrvINE McQuarriE). Univ. of Minnesota, Minne- 
apolis, Minn. That acute diffuse central nervous 
system disease can be produced in experimental 
animals by injection of heterologous and homol- 
ogous brain tissues was shown by Rivers, Sprunt, 
and Berry. Schwentker and Rivers, among others, 
demonstrated that this phenomenon was associated 
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with formation of organ-specific antibodies against 
brain tissue. Recent studies have resulted in the 
production of auto-allergic disease of the central 
nervous system of monkeys, rabbits, and guinea 
pigs by a single or few injections of homologous 
brain tissue with adjuvants. Recent studies have 
shown that 70 to 90% of guinea pigs develop symp- 
toms of progressive encephalomyelitis 13 to 37 
days after injection of homologous brain plus an 
adjuvant of heat killed acid fast organisms, Falba, 
and Bayol F. In an attempt to test the effect of 
para-aminobenzoic acid and sodium salicylate 
medication on the course of this disease, 124 guinea 
pigs were studied. Ninety % of control animals 
developed progressive encephalomyelitis between 
13 and 20 days after a single injection of guinea pig 
brain with adjuvants. While neither subcutaneous 
administration of sodium salicylate nor oral ad- 
ministration of para-aminobenzoic acid in moderate 
dosages alone affected the course of the allergic 
encephalomyelitis, premedication and medication 
with a combination of salicylates and para-amino- 
benzoic acid reduced its incidence to 10%. Ad- 
ministration of sodium salicylate in larger dosages 
resulted in demonstrable but less effective protec- 
tion in spite of salicylate toxicity. Neither agent 
alone nor combination of the two had any amelio- 
rating effect when administered after the encepha- 
lomyelitis had developed. 

Canine hemophilia: the clotting anomaly and 
effectiveness of transfusions. Joun B. GRAHAM 
(by invitation), JosepH A. BUCKWALTER (by in- 
vitation), L. J. Hartiey (by invitation) and K. 
M. BrinxuHovs. Dept. of Pathology, Univ. of North 
Carolina, Chapel Hill, N.C. A sex-linked hemor- 
rhagic disease of male dogs was described by Field 
et al. These animals have been studied in our 
laboratory for the past two years. The clotting 
defect appears to be identical with human hemo- 
philia. Bleeding time from small puncture wounds 
is normal while bleeding from larger wounds is 
extensive. The clotting time is prolonged. Pro- 
thrombin is present in normal amounts, but its 
conversion to thrombin is extremely slow. The 
rate of prothrombin utilization can be increased by 
the addition in vitro of thromboplastin, normal 
dog plasma, or Fraction I (Armour; Squibb). 
Prothrombin conversion in whole hemophilic blood 
approximates the normal rate after addition of 
normal plasma. This corrective action appears to 
be dependent upon the presence of formed ele- 
ments, particularly platelets. Mixtures of plate- 
let-poor hemophilic plasma and platelet-poor nor- 
mal plasma do not clot for hours, and almost no 
prothrombin is converted to thrombin. Normal 
blood and plasma transfusions correct the clotting 
defect. The corrective effect is most pronounced 
for approximately 24 hours, but a slight effect per- 
sists as long as 72-120 hours. Normal serum trans- 
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fusions have no effect. Transfusions of fresh and 
aged hemophilic blood do not alter the clotting 
anomaly. Untreated bleeder dogs usually die by 
the age of 3 months. By the use of repeated plasma 
transfusions, the hemophilic dogs have been reared 
to maturity. 

Spontaneous adenomatous gastritis of mice of 
strain dba. Witt1amM V. Hare (by invitation) and 
Harotp L. Stewart. National Cancer Institute, 
Bethesda, Md. Inbred mice of strain dba develop 
a spontaneous lesion of the glandular stomach and 
duodenum, which is progressive and may be fatal. 
Grossly it is characterized by a pebbled appearance 
of the gastric mucosa or by large hypertrophic 
rugae with deep furrows between them, or a com- 
bination of the two. Microscopically the epithelial 

' cells are frequently hyperchromatic and the glands 
are atypical and may penetrate the submucosa. 
The submucosa usually shows an inflammatory 
reaction which may also be present in the fore- 
stomach as well. In the duodenum single or multi- 
ple papillary adenomas develop having a broad 
base, and tending to fill the lumen, although they 
do not invade the muscularis. No evidence of malig- 
nant degeneration in either the gastric or duodenal 
lesions has been found. In some cases, however, 
there is obstruction of the pyloric canal. 

Effect of aging on the protein fractions of the 
normal human heart. JoHNn W. HaRMAN and JEAN 
H. WessTerR (introduced by D. Murray ANGE- 
vINE).* Dept. of Pathology, Univ. of Wisconsin 
Medical School, Madison, Wis. A series of 34 human 
hearts, of ages varying from birth to 80 years and 
normal as determined by gross and histological 
features, are analyzed for various protein frac- 
tions. Representative samples of the principal 
chambers are ground finely, acetone dried and de- 


fatted with Skelly Solvent #2. Aliquots dried to- 


constant weight are analyzed for total protein, 
alkali soluble protein, collagen and elastin by Con- 
way’s micro-kjeldahl technique. At different ages 
the ventricles are unaltered in the proportions of 
these fractions. Up to the age of 10 the 4 chambers 
are chemically similar, whereas beyond this age in 
certain hearts the atria contain a significantly in- 
creased quantity of collagen. Differences between 
atria of the same organ are not observed; these 
chambers fluctuate concomitantly in their com- 
position. In all chambers, with the usual conver- 
sion factor of 6.25, only about 75-80% of the stand- 
ard dried preparation is composed of protein. Part 
of the remaining per cent is a fraction soluble in 
30% KOH, precipitable with alcohol, which is 
Biuret negative and yields no reducing substances 
by acid hydrolysis. The constant proportion of the 
protein fractions in aging normal hearts, except for 
certain atria, indicates that senility does not quan- 
titatively affect the organ. Collagenization of the 
atria may be of significance functionally, since 
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these chambers so frequently suffer rhythmic 
disorders. 

Nitrogen mustards as effective blood and 
plasma sterilizing agents. Frank W. Hartman 
and Georce H. Maneun (by invitation). Dept. 
of Labys., Ford Hospital, Detroit, Mich. The 
authors recently demonstrated the ability of 
methyl-bis (beta-chloroethyl) amine hydrochloride 
(HN2) to sterilize blood and plasma with rela- 
tively slight changes in their components with 
the exception of an increase in prothrombin time. 
Other mustards (tris (beta-chloroethyl)amine and 
bis(beta-chloroethyl) sulfide) are approximately 
equal in effectiveness. The virucidal and bacteri- 
cidal action of HN2 is dependent to some degree 
upon the medium, the pu, and the presence of sub- 
stances competing for the agent. In citrated plasma 
the sterilizing dosages of HN2 are 1) New Jersey 
vesicular stomatitis, 300 mg/l; 2) lymphocytic 
choriomeningitis, 400 mg/l; 3) St. Louis encepha- 
litis, 300 mg/l; 4) E. coli, 450 mg/l; 5) Hemolytic 
streptococcus, 450 mg/l; 6) Staphylococcus aureus, 
800 mg/l; 7) Bacillus subtilis, 150 mg/l. In the 
absence of plasma HN2 is still more effective, illus- 
trating the protective or competitive effect of the 
plasma. In saline, HZ. coli, for example, is com- 
pletely killed at 100 mg/l. In ACD citrated whole 
blood, 450 mg/l are required for the complete 
destruction of N. J. vesicular stomatitis virus. 
Studies carried out on ACD citrated whole blood 
treated with 500 mg/l of HN2 show: /) a very 
slight increase in fragility to hypotonic saline; 2) 
no immediate hemolysis nor increase above control 
hemolysis on prolonged storage; 3) a normal rate 
of loss of potassium from the red blood cells. 

Renal excretion of phosphate in the dog; in- 
fluence of potassium, action of parathyroid ex- 
tract. C. A. M. HoGBEN (by invitation) and J. L. 
Botuiman. Mayo Foundation, Rochester, Minn. The 
existence of a maximal tubular reabsorption of 
phosphate was confirmed utilizing plasma ultra- 
filtrates for the measurement of plasma inorganic 
phosphate. During the course of a 6-8 hour experi 
ment, the maximum will decline 25-50%. Incor- 
poration of potassium in the infusion fluid would, 
under certain conditions, restore the maximum. 
The action of intravenous parathyroid extract was 
measured on the tubular reabsorption of endog- 
enous ‘phosphate in the intact dog for 2 hours after 
administration. A slight rise in plasma phosphate 
and urinary excretion of phosphate resulted. No 
evidence was obtained to support the hypothesis 
that parathyroid extract inhibited tubular re- 
absorption of phosphate. Intravenous parathyroid 
extract to the intact dog was without effect upon 
the maximum tubular reabsorption of phosphate 
for 2 hours after administration. Further studies 
will be reported on the action of parathyroid ex- 
tract in the thyroparathyroidectomized dog. 
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Pathology of an experimental flash-burn. Lewis 
Hoe, (by invitation), J. Taomas Payne (by in- 
vitation) and Herman E. Pearse. Univ. of:Roehes- 
ter Atomic Energy Commission Project, Rochester, 
N.Y. The importance of the flash burn as a‘clinical 
entity was pointed out by the Navy at Pearl Har- 
bor, and by observers of the Hiroshima and Naga- 
saki casualties. An attempt was made to produce 
a flash burn, to study its morphology and the 
factors altering its healing. A series of about 75 
such burns were produced on the pig, using mag- 
nesium explosions as the high intensity, short 
duration heat energy source. These lesions typi- 
cally presented a zone of central pallor surrounded 
by abrupt erythema. The erythema and edema 
resolved over 4-7 days, leaving only a thin central 
crust which came free at about 10 days. Histologi- 
cally, the lesions presented an abrupt, linear de- 
marcation at their margins, as well as their depths, 
as manifest by hair follicle and dermal changes. 
Healing was by sequestration of the burned tissue, 
rather than by organization, and required 3-5 days. 
This is a unique picture and is intimately related 
to the transfer of heat through the cutaneous 
layers. The energy transfer measurements are still 
in progress. 

Body content of radium in individuals with no 
known exposure. J. B. Hursu and A. A. Gates 
(by invitation). Dept. of Radiation Biology, Univ. 
of Rochester, Rochester, N. Y. The commonly ac- 
cepted maximum permissible level of radium in the 
body is 1 X 107g. This level is about ten times 
higher than the lowest radium content known to 
have produced crippling bone lesions. It is, there- 
fore, noteworthy that A. Krebs, working in a Ger- 
man laboratory, measured the radium body con- 
tent of eighteen individuals who died with no 
known radium exposure and found a range of body 
contents from less than 1 X 10-* to 4 X 10-8 g 
radium, with an average of 1.4 X 10-* g. If these 
findings have a general application, the margin 
between the ‘safe’ radium level and the level ex- 
isting in ‘unexposed’ individuals is uncomfortably 
narrow. We have, therefore, repeated Kreb’s meas- 
urements using crematory material available from 
local hospitals. Total body cremation was carried 
out at a temperature of 1600°F for two hours. The 
total ashes were weighed and ground. After mixing, 
an aliquot was taken for analysis. The sample was 
digested and put into clear solution. The radium 
disintegration product, radon, was allowed to ac- 
cumulate for a known period of time. Radon gas 
was then boiled off the solution and the activity 
measured in an alpha counter. The results gave 
values from 1.3 to 3.6 X 10-'° g radium per total 
body with an average of 2.7 X 10-!° g. This is about 
two per cent of Krebs’s average figure and intro- 
duces a more generous margin between the ‘safe’ 
and ‘unexposed’ value. 
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Localization of vital dyes in areas of inflamma. 
tion. Howarp C. Hopps and BarBara C. RerrgR 
(by invitation). Dept. of Pathology, School of Medi- 
cine, Univ. of Oklahoma, Oklahoma City, Okla. 
To elucidate further the mechanisms by which 
increased capillary permeability occurs in areas of 
inflammation, the manner of localization of trypan 
blue in dermal inflammatory lesions has been 
studied. In all, 58 inflammants have been investi- 
gated including such diverse agents as heat (con- 
duction), cold, infra red and ultra violet rays, 
N-mustard, various cationic and anionic deter- 
gents, hyaluronidase, numerous essential oils (can- 
tharidin, methyl salicylate, etc.), pyridine, chloro- 
form, acetone, histamine, leukotaxine, and prod- 
ucts of streptococcus pyogenes including intra- 
dermal infections as such. Quantitative data have 
also beensecured as to the degree of localization of 
dye in relation to time and intensity of inflamma- 
tory reaction. These observations suggest that 
localization of such dyes as trypan blue differs 
qualitatively as well as quantitatively in response 
to different types of inflammatory stimuli. 

Production of ‘sickling’ in normal red blood 
cells. RapHareL Isaacs. Michael Reese Hospital, 
Chicago, Ill. If a drop of blood is mixed with a 
drop of concentrated ‘fish gelatin’ (e.g., Le Page’s 
glue) the red blood cells will take on the sickle 
shapes at once. This phenomenon is noted in 
normal human blood, in the blood of animals, even 
those with nucleated erythrocytes, in si¢klemia 
and inspherocytosis. In an extensive list of diseases 
tested, the sickling response was the same. The 
cells are first aligned along the lines of stress in 
the thick jelly, but-later retain the sickle form 
when thoroughly mixed. If the glue is allowed to 
dry, the sickling is preserved. In wet preparation, 
under ‘a cover glass, the cells eventually become 
spherical, and later hemolyze. Sickling, then, isa 
property of all red blood cells. In sicklemia and in 
sickle cell anemia some factor is present which 
makes the cells sickle under conditions which the 
normal cell resists. 

Methionine and choline in the arrest of dietary 
cirrhosis of the liver in the rat. Ernest R. JAFFE 
(by invitation), Ropert W. WissieR (by invita- 
tion) and Earu P: Benpirr. Dept. of Pathology, 
Univ. of Chicago, Chicago, Ill. An experiment with 
young albino rats is described in which it was 
possible to evaluate quantitatively the influence 
of methionine and choline on the progression of 
dietary cirrhosis. After a 70-day preparatory period 
on a low protein, high fat ration, the animals were 
offered diets containing crystalline amino acid 
mixtures in place of casein with various quantities 
of methionine, cystine, and choline for 32 days. 
When the rats ate 55 to 69 mg. of methionine or 27 
to 33 mg. of choline chloride per day, cirrhosis was 
absent or much less marked than when they co0- 
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sumed about 11 mg. of methionine and no choline. 
No accentuation of hepatic fibrosis was noted that 
could be attributed to high levels of cystine, and 
the combination of cystine plus choline was not as 
effective in arresting the scarring as methionine 


and choline. The influence of methionine and cho- _ 


line on the cirrhosis was closely correlated with 
the ability of these dietary essentials to alter the 
large droplet fatty change present in rats after 70 
days on the basal ration. These substances, perhaps 
through their lipotropic properties, caused a dis- 
appearance of the large globules, and this improve- 
ment in the structure of the parenchymal cells 
may, in part, have delayed the progression of the 
hepatic fibrosis. 

Tocopherol requirements during the rat’s meno- 
pause. Hans Kaunitz and C. A. Suanerz (by 
invitation). Depts. of Pathology and Animal Care, 
College of Physicians and Surgeons, Columbia 
Univ., New York City. An inbred colony of albino 
rats was maintained for successive generations on 
asimplified diet supplemented by 3 mgs. synthetic 
dl alpha tocopherol (Hoffmann-La Roche) per 100- 
gm diet. When the females were 3-6 months, mating 
resulted in 90% pregnancies ; at 10-24 months, only 
50% gestations (both normal or resorptions) were 
observed. When the tocopherol supplement was 
omitted, reducing the daily intake from about 300 
to 30 micrograms, 50% pregnancies (nearly always 
resorptions) occurred when the females were 3-6 
months. Those old rats on the ‘complete’ (3 mgs 
tocopherol) diets, which had become sterile, were 
given 30-60 mg. tocopherol weekly, resulting in 16 
pregnancies among 37 rats. More than half of the 
females on the ‘complete’ diet gradually developed 
a condition which could be termed menopause 
because it was associated with irregularities and 


finally with absence of the estrus cycle as well as. 


with sterility. This is not necessarily a consequence 
of ‘natural aging’ because tocopherol supplements 
restored the estrus cycle and the fertility in a high 
percentage of the animals. The tocopherol require- 
ments of the rat essential for the development of 
either a normal or a resorptive gestation increase 
steeply with age. In rats of over 1 year, they are 
roughly 10 times higher than at 3-6 months. This 
is one of the causes for the occurrence of menopause 
on a ‘normal’ diet. 

Level of serum mucoprotein as indicator of 
disease activity in rheumatic fever. V. C. Kettey 
and R. A. Goon (introduced by Irving McQuar- 
RIE). Dept. of Pediatrics, Univ. of Minnesota, 
Minneapolis, Minn. Winzler and co-workers, who 
determined the mucoprotein content of the serum 
in adult human subjects in health and in various 
disease states, demonstrated elevations of the 
levels of these proteins in malignancy, in certain 
acute infections, and in tuberculosis. Since they 
found a constant ratio to exist between total nitro- 
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gen, carbohydrate and tyrosine in the mucoprotein 
fraction, they used the relatively simple deter- 
mination of mucoprotein tyrosine as an indicator 
of mucoprotein level. Using their methods modi- 
fied to permit employment of the Evelyn photo- 
electric colorimeter, we determined the serum 
mucoprotein levels in 50 normal children and in a 
much larger number of children suffering from a 
variety of disease conditions, including rheumatic 
fever. Our values for normal children of different 
ages were in close agreement with those found in 
normal adults by these authors and by ourselves 
as well. The most notable feature of our data on 
sick children was the abnormally high mucoprotein 
levels found in a series of patients with rheumatic 
fever in its active phase. In comparison a similar 
series of rheumatic patients observed during the 
inactive or quiescent phase and a few patients with 
apparently active chorea minor showed entirely 
normal values. Serial determinations of the serum 
mucoprotein levels in a smaller group of rheumatic 
fever patients, followed throughout the cycle of 
active and inactive periods, confirmed the relation- 
ship. The degree of elevation of serum mucoprotein 
was found to be correlated with the state of rheu- 
matic activity as determined by clinical manifesta- 
tions and by erythrocyte sedimentation rate. 

Sustained elevation of blood cholesterol and 
phospholipid levels in rabbits given detergents 
intravenously. AARON KELLNER, JAMES W. Cor- 
RELL, and ANTHONY T. Lapp (introduced by JoHNn 
G. Kipp). Dept. of Pathology, New York Hospital, 
Cornell Medical Center, New York City. Sustained 
elevations of blood cholesterol and phospholipid 
were produced in rabbits maintained on a normal 
diet by the intravenous injection of the detergents 
Tween 80 and Triton A-20. A single injection of 
Tween 80 caused an increase in blood cholesterol 
and phospholipid to two to three times the base- 
line level, the values reaching a peak in 6 to 12 
hours and returning to normal in 24 to 48 hours. 
Repeated injections of Tween 80 resulted in a sus- 
tained hypercholesterolemia with blood levels 5 to 
15 times normal, and a parallel and somewhat 
greater increase in blood phospholipid levels. A 
single injection of Triton A-20 caused an increase 
in blood cholesterol and phospholipid levels to 
more than 5 times normal, with a peak at 2 days 
after injection and a return to normal after 5 to 
12 days. A sustained elevation of blood cholesterol 
and phospholipid was maintained in 12 rabbits for 
10 weeks by twice-weekly injections of Triton 
A-20. In most animals the blood serum became 
opalescent and then milky within a few hours after 
injection and cleared when the injections were 
stopped. Whether the increase in blood lipid de- 
pends on the actual presence of the detergent in 
the circulation, or on other factors, remains to be 
determined. 
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Fate of cancer cells implanted in susceptible 
and resistant hosts. Joun G. Kipp and HELENE 
W. Toouan (by invitation). Dept. of Pathology, 
The New York Hospital, Cornell Medical Center, 
New York City. The cells of two cancers—a mam- 
mary carcinoma and a lymphosarcoma—always 
grew progressively when implanted in the subcu- 
taneous tissues of C3H mice of the sort in which 
they had originated, causing huge tumors that 
brought about death of the hosts within a few 
weeks after implantation. The cancer cells grew 
equally well for a time upon implantation in mice 
of the ‘A’ strain, but after developing into visible 
and palpable growths that reached 1-3 cm. in 
diameter within 8 to 14 days, they regressed 
abruptly in the alien ‘A’ hosts, disappearing com- 
pletely by the 10th to 16th days. The ‘A’ mice in 
which such tumors had regressed proved solidly 
‘immune’ to re-implantation, no visible or palpable 
nodules forming after the subcutaneous implanta- 
tion of large numbers of tumor cells. To learn more 
about the phenomena of resistance and immunity 
just described, a study was made of the cytological 
and histological changes in and around the cancer 
cells of regressing tumors, and those implanted in 
immune hosts. These findings were correlated with 
the viability of the cells as determined by trans- 
plantation tests. In many experiments, trans- 
plantable tumor cells were procured from regres- 
sing growths that had all but disappeared and at a 
time when only a few malignant cells remained, 
imbedded in a great mass of reactive host elements. 
The tumor cells likewise proved transplantable 
after a sojourn of 3 to 5 days or longer in the sub- 
cutaneous tissue of immune hosts. 

Cardiac hypertrophy, an immediate response 
to Starling’s Law of increased energy output of 
the heart. Cecizr A. KraKkOoweR and HELEN E. 
He1no (by invitation). Univ. of Illinois, College 
of Medicine, Chicago, Ill. The accepted mech- 
anism for increasing the energy output of the heart 
per stroke by lengthening of the muscle fibers of 
the heart and that which underlies cardiac hyper- 
trophy is the same. It has not been established 
experimentally, how soon cardiac hypertrophy sets 
in, once the energy output of the heart per stroke 
is increased. The speed of cardiac hypertrophy was 
studied in chicks standardized as to breed, age, 
sex, and body weight. They were fed a 6% NaCl 
food mixture over a period of nine hours. Food and 
water were then withdrawn. Observations on 
changes in cardiac mass were made at the end of 
24 hours. It is demonstrated that in repeated 
trials, an increase of 7% or more in the heart 
weight-body weight ratio is obtained within a 24 
hour period, representing an absolute increase in 
intracellular water, in fat-free dry substance and 
total nitrogen of the heart. The ratios of fat-free 
dry substance and nitrogen of heart to carcass were 
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likewise increased. It is concluded that cardiac 
hypertrophy is an immediate response to an jn- 
creased energy output of the heart per stroke. It 
follows that cardiac mass in the normal individual 
is not stable but fluctuates with shifts in the work 
of the heart per beat beyond that which is cys- 
tomary. It will be demonstrated that a sound myo- 
cardium, responds to a given load with maximum 
hypertrophy within a few days, in the present 
experiments 20 plus % in 9 days. 

Intravenous detergents in experimental athero- 
sclerosis, with special reference to the possible 
role of phospholipids. ANTHoNy T. Lapp, Aaron 
KELLNER, and JAMES W. CoRRELL (introduced by 
Joun G. Kipp). Dept. of Pathology, New York 
Hospital, Cornell Medical Center, New York. Rab- 
bits were maintained on a normal diet without 
added cholesterol and were given twice daily in- 
travenous injections of Tween 80 for 8 to 14 weeks. 
Controls were fed cholesterol but given no Tween 
80. Despite the fact that the animals given deter- 
gent had considerably higher mean cholesterol 
levels than the controls, they had significantly less 
atherosclerosis. In the animals receiving deter- 
gent, the blood phospholipid levels were as high 
or higher than the corresponding cholesterol levels, 
whereas in the controls, the phospholipid levels 
were about half the cholesterol levels. Experi- 
mental atherosclerosis produced in rabbits by 
cholesterol feeding is usually accompanied by a 
great increase in blood cholesterol and only a 
slight increase in phospholipid. Other experiments 
in which rabbits were fed cholesterol and also 
given intravenous detergents indicate that despite 
a sustained hypercholesterolemia, the incidence 
and severity of atherosclerosis is decreased if the 
blood phospholipid is elevated concomitantly with 
the cholesterol. Intravenous detergents were in- 
effective in the resorption of atherosclerosis pre- 
viously produced by cholesterol feeding. It seems 
probable that the cholesterol-phospholipid ratio 
is an important factor in experimental athero- 
sclerosis, and that increased blood phospholipids 
may modify or prevent the development of athero- 
sclerosis. 

Observations on lung pathology following the 
inhalation of radioactive cerium. HERMANN LIsCO 
and M. P. Finke (by invitation). Argonne Na- 
tional Laby., Chicago, Ill. Radioactive cerium 
(Ce!**) is one of the rare earths which is formed in 
the fission of uranium and of plutonium. It is 4 
beta emitter (maxin a energy 0.348 Mev) and 
it has a half-life of 275 days. Ce!44 was administered 
to rats as an aerosol (CeO) in doses ranging from 
3.2 to 200 ue per animal. Although the material was 
deposited generally in all lobes of the lungs, its 
distribution was not uniform. Radioautographs 
showed small and large, irregularly distributed 
foci. A considerable portion of the inhaled cerium 





ume 8 


diac 
n in- 
ce. It 
ridual 
work 
} cus- 
myo- 
imum 
esent 


hero- 
sible 
ARON 
ad by 


March 1949 


remained in the lungs. However, in addition to 
excretion, some translocation occurred primarily 
to the liver, kidneys and skeleton. Histologic ex- 
aminations were made of the lungs of most of the 
animals, especially those surviving beyond 200 
days. The lesions observed will be discussed and 
illustrated. Particular emphasis will be placed on 
the occurrence of metaplastic changes in the bron- 
chial epithelium and on malignant tumors arising 
therefrom. 

Varying genetic resistance of rabbits to quan- 
titative inhalation of human tubercle bacilli. Max 
B. Lurie, SAMUEL ABRAMSON and A. G. HEppLeEs- 
ton. Henry Phipps Institute, Univ. of Pennsyl- 
vania, Philadelphia, Penna. The fundamental 
variant tuberculosis caused by virulent bovine 
tubercle bacilli in highly inbred rabbits of varying 
genetic resistance to tuberculosis is the degree of 
localization of disease at the portal of entry and 
the chronicity of ensuing disease. Rarely, is the 
bovine infection completely overcome even by the 
most resistant family. Bovine disease in rabbits 
of different genetic resistance to infection differs 
only in degree, not in kind. It has been demon- 
strated that if genetically susceptible and resistant 
rabbits simultaneously inhale from 100 to, 2000 
virulent tubercle bacilli, human type, resistant 
rabbits overcome the infection completely so that 
at the end of 2 to 5 months after exposure the lungs 
are entirely free of any gross tuberculosis in 80% 
of the individuals, while in 90% of the susceptible 
animals there is a disease of varying extent often 
involving the greater part of the lung parenchyma. 
Thus, not only can the time necessary for deter- 
mining resistance be greatly shortened, but the 
distinction between genetically resistant and sus- 
ceptible rabbits becomes an all or none difference 
in the great majority of individuals. There is 
evidence that genetically resistant animals have 
an innate capacity to destroy or inhibit growth of 
inhaled human type tubercle bacilli more effec- 
tively than susceptible rabbits. Furthermore, and 
perhaps as a consequence of this differing capacity, 
genetically resistant rabbits tend to develop al- 
lergic sensitivity to tuberculin more rapidly than 
susceptible rabbits under these conditions. 

Studies on the pathogenesis of experimental 
necrotizing arteritis. J. H. McCormick, Jr. (by 
invitation) and Russett L. Houtman. Dept. of 
Pathology, Louisiana State Univ. School of Medi- 
cine, New Orleans, La. Previous studies from this 
laboratory have shown that acute necrotizing 
arteritis can be produced with regularity in dogs 
by feeding them a specified high fat diet for a 
period of 8 weeks or longer then sacrificing them 
through renal damage. To determine whether 
damage to tissues and organs other than the kidney 
would precipitate the lesions in properly fed dogs, 
4 such animals were subjected to light chloroform 
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anesthesia for periods totalling 9 to 28 hours in 6 to 
20 days. None of these 4 dogs showed either gross 
or microscopic lesions in the arterial system. 
Another group of 3 properly fed dogs were sub- 
jected to severe inflammatory reactions, one by 
means of sterile abscesses induced with turpentine 
and 2 by bacterial infections. None of these dogs 
showed arterial lesions. These experiments tend 
to emphasize the importance of the kidney in the 
pathogenesis of necrotizing arteritis, and suggest 
the possibility that the proximal convoluted tu- 
bules elaborate a substance that is necessary for 
the proper utilization of certain lipid substances. 

Influence of alloxan diabetes of cholesterol 
atherosclerosis in the rabbit. Henry C. McGiiu 
(by invitation), Lours E. ParrisH (by invitation) 
and Russett L. Houtman. Dept. of Pathology, 
Louisiana State Univ. School of Medicine, New 
Orleans, La. Nine control rabbits fed Rockland 
rabbit diet with 0.3-.5 gm. of cholesterol in olive 
oil per day were sacrificed after intervals of 38 to 
72 days on this diet. There was an average gain in 
body weight of 38% and an approximate seven-fold 
increase in total blood cholesterol. All 6 of these 
animals sacrificed beyond the 48th day showed 
gross or microscopic atheroma in the aorta and 
elsewhere ; and the degree of these lesions increased 
with time. Eight rabbits of similar age and original 
body weight were injected two or more times with 
alloxan (180 to 385 mg/kg. total) and after a satis- 
factory diabetic state was established they were 
fed the same diet and cholesterol in oil as the con- 
trol animals. These diabetic rabbits were sacrificed 
after intervals of 18 to 98 days. Six of the 8 rabbits 
lost weight but 2 of them showed weight gains 
comparable to the control rabbits. Despite a ten- 
fold increase in the blood cholesterol level in this 
group only the rabbit fed for 98 days (which lost 
10% in body weight) showed microscopic arterial 
lesions. Three rabbits injected with alloxan failed 
to develop sustained diabetes and had lesions com- 
parable to the controls when sacrificed at 40, 52, 
and 69 days respectively. Contrary to anticipation 
these results indicated that the diabetic state 
induced by alloxan retards in both time and degree 
the development of cholesterol atherosclerosis in 
the rabbit. These experiments confirm the results 
of Duff and his co-workers. 

Experimental papillary necrosis of the kidney. 
EMANUEL E. MAnpDeEt (by invitation) and Hans 
Popper. Dept. of Pathology, Northwestern Univ. 
Medical School, the Hektoen Institute for Medical 
Research of the Cook County Hospital and the U.S. 
Public Health Service, Chicago, Ill. Necrosis of the 
renal medulla has been reported in old European 
papers to be produced in experimental animals by 
the administration of vinylamine. In order to study 
pathogenesis and functional changes incident to 
such a lesion, vinylamine (ethyleneimine) was 
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given to 20 rabbits in single or divided doses of 
0.005 to 0.03 gm/kg. body weight. On the first day 
following injection of a lethal dose, excessive hy- 
peremia of all medullary vessels occurred, asso- 
ciated with edema and hemorrhage particularly 
around the bundles of vasa recta at the cortico- 
medullary junction. The cortex showed striking 
ischemia except for distended veins. Necrosis of 
epithelium of the proximal convoluted tubules was 
often present. In later stages (3-14 days after in- 
toxication), when the cortical epithelium appeared 
either almost or completely normal or showed evi- 
dence of regeneration, conglutination thrombi of 
erythrocytes were seen in engorged medullary 
vessels. There were well circumscribed foci of 
ischemic necrosis of varying size in the papillae. 
These animals did not develop anuria but showed 
albuminuria, hematuria and progressive azotemia 
with almost complete abolishment of renal con- 
centration power as indicated by a urine/plasma 
quotient of close to unity. In animals surviving 
the intoxication more than 2 weeks, fibrous scars 
were found in the papillae and also replacing the 
vasa recta bundles. These findings appear to throw 
light both upon a vascular pathogenesis of human 
papillary necrosis and upon the renal functional 
impairment occurring in predominantly medullary 
injury. They, furthermore, illustrate the duality 
of renal circulation (Trueta). 
Hypoprothrombinemia due to loss of intestinal 
lymph. J. D. Mann (by invitation), F. D. Mann 
(by invitation) and J. L. Bottman. Mayo Founda- 
tion, Rochester, Minn. When all of the intestinal 
lymph of the rat was drained externally, marked 
hypoprothrombinemia, as determined by the two- 
stage method, developed rapidly, usually within 
24 hours. If adequate amounts of vitamin K were 
administered parenterally a normal level of pro- 
thrombin was maintained, despite loss of lymph 
and even of considerable amounts of blood as well. 
Transfusion of twice the animal’s normal plasma 
volume did not maintain normal prothrombin 
while lymph was lost. Under the conditions of 
these experiments it appeared that vitamin K was 
absorbed practically exclusively through the 
lymph and very little of it was stored, while the 
turnover of prothrombin was extremely rapid. 
An additional thermostable component in the 
mechanism of leukocytosis with inflammation. 
Vaty Menxin. Agnes Barr Chase Foundation for 
Cancer Research, Temple Univ. School of Medicine, 
Philadelphia, Penna. The leukocytosis-promoting 
factor (LPF), described previously, offers in part 
a reasonable explanation for the mechanism of 
leukocytosis with inflammation. Nevertheless, an 
acute experimental inflammation is frequently 
associated with a leukocytosis of such a high level 
that it cannot always be explained by liberation of 
LPF. This is especially seen in the later stages of 
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an inflammatory state when the exudate tends to 
be at an acid pH, and from which the LPF is not 
always readily recovered. It has been observed 
that the non-injurious pyrogenic factor, pyrexin, 
frequently recovered from acid exudates, induces. 
not only an elevation in temperature, but also an 
initial leukopenia due to the presence of the leuko- 
penic factor, described previously. The initial 
leukopenia is subsequently followed by a marked 
leukocytosis. Boiling pyrexin fails to inactivate 
this leukocytosis-promoting component. This lat- 
ter is evidently thermostable. Its effect is very 
rapid. Even one hour following administration of 
boiled pyrexin, the effect of the thermostable com- 
ponent of the leukocytosis-promoting factor is 
manifested by the discharge of immature polymor- 
phonuclear leukocytes. This thermostable com- 
ponent is found in boiled whole acid exudate. In 
alkaline exudates it is less pronounced, and in such 
boiled exudates only the discharge of immature 
leukocytes may be encountered. This thermostable 
component has been observed in the inflamed pleu- 
ral cavity of dogs, inflammation being induced with 
either turpentine or croton oil in olive oil and in 
the inflamed pleura of guinea pigs with the reaction 
caused with croton oil in olive oil. The mechanism 
of leukocytosis with inflammation seems referable 
to two components : a thermolabile component dis- 
tributed between the a 1 and a@ 2 globulins of exu- 
date and a thermostable component associated 
with pyrexin in the euglobulin fraction found 
particularly in acid exudates. 

Effects of thyroid feeding on histologically nor- 
mal islets of rats receiving small doses of alloxan. 
Davip W. MoLanpDER (by invitation) and ARTHUR 
KrrscuBaum. Dept. of Anatomy, Univ. of Minne- 
sota Medical School, Minneapolis, Minn. Impair- 
ment in glucose tolerance appeared in rats receiv- 
ing 4 intravenous injections of 20 mg/kg. of alloxan 
on alternate days. Fasting blood sugar levels were 
not elevated. Microscopically the pancreatic islets 
were normal. Rats receiving 10 injections of the 
same dose of alloxan showed glucose tolerances 
similar to those found in animals receiving four 
doses. Beta cell degeneration was present, how- 
ever, in the islets. Neither glucosuria, polyuria, 
nor polydipsia occurred in either the 4 or 10 dose 
animals. Extensive beta cell degeneration was ob- 
served in rats receiving one dose of 30 mg/kg. These 
rats exhibited persistent hyperglycemia and gluco- 
suria, and decidedly altered glucose tolerance. 
Growth was stunted, whereas it was normal in 
animals receiving the 4 or 10 injections. If thyroid 
(0.1 gm/kg. daily by stomach tube for one month) 
was fed to rats following the 4 doses of alloxan, 
glucosuria and fasting hyperglycemia occurred. 
This condition persisted until the rats were au- 
topsied one month after the last feeding. If rats 
were adrenalectomized preceding the administra- 
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tion of thyroid, clinical diabetes did not appear. 
The islets of thyroid-fed alloxanized rats revealed 
areduction in the number of beta cells. In the rats 
that were adrenalectomized preceding thyroid 
treatment, and in which clinical diabetes did not 
appear, no changes in the islets were observed. 
Thus, by functionally altering the beta cells with 
small repeated doses of alloxan, the added meta- 
bolic strain imposed on islet tissue by thyroid 
feeding was detectable. Lower blood sugar (re- 
duced gluconeogenesis) following adrenalectomy 
was probably important in preventing beta cell 
damage. 

Induction of hepatic carcinoma in rats by 4-di- 
methylaminobenzene-1-azo-l-naphthalene. A. S. 
Mutay and H. I. Firmincer (introduced by 
Harotp L. Stewart). National Cancer Institute, 
Bethesda, Md. Azonaphthalene (4-dimethylamino- 
benzene-1l-azo-1-naphthalene) was fed to 80 Os- 
born-Mendel rats, in the dose of 0.075 gm/100 gm. 
of diet for 8 months. The dye was suspended in 
corn oil, and this in turn was incorporated in a 
basic diet consisting of casein, sugar, vitamin mix, 
and salt mix. Following the azonaphthalene diet 
period, the animals were returned to their normal 
laboratory diet of Purina Chow pellets. They were 
examined at regular intervals, and the date of the 
first palpable tumor was noted. The clinical diag- 
nosis of the tumor was confirmed at autopsy by 
microscopic examination in all cases. Fifty-six 
animals have been autopsied to date and 11 tumors 
have been found, an incidence of 19.5%. In this 
series, the first tumor appeared 8 months after the 
start of the experiment. If this interval is taken 
as the latent period for tumor induction by this 
compound, and the percentage of tumor incidence 
is then recalculated on the basis of those animals 


surviving the incubation period, the incidence of . 


the tumor increases to 31%. The changes in the 
liver were similar to those induced by paradi- 
methylaminoazobenzene. Microscopic examination 
showed fatty change, fibrosis, bile duct prolifera- 
tion, cirrhosis, cyst formation, and carcinoma. 
Most of the tumors were hepatic cell carcinomas. 
They infiltrated the adjacent tissues, and metas- 
tasized to the peritoneum, mesentery, and the 
lungs. 

Renal cytoplasmic inclusions following the 
administration of large doses of streptomycin. 
CuarLes W. Musuetr and Rosert B. SreBsins 
(by invitation). Merck Institute for Therapeutic 
Research, Rahway, N. J. Repeated subcutaneous 
injection of streptomycin either as the sulfate or 
the calcium chloride complex has resulted in the 
appearance of acidophilic ‘colloid-like’ droplets in 
the cytoplasm of the renal tubular epithelium of 
rats and dogs. The droplets, varying in size from 
small granules to relatively large globular bodies, 
have been seen within one week when daily injec- 
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tions of drug (400 mg. base/kg. body weight) were 
given. After discontinuance of treatment in rats 
dosed daily for 21 days, it was observed that the 
droplets became smaller in size and had disap- 
peared within 4 weeks. With hematoxylin-eosin 
stain the inclusions have a deep pink color; some 
give a positive reaction for hemoglobin by the 
Dunn-Thompson technique; they are not visual- 
ized by the usual fat staining methods. Salts of 
dihydrostreptomycin, the reduced form of strep- 
tomycin, also produced these inclusions. The feed- 
ing of natural stock diets, highly purified diets or 
diets containing 5% liver powder had no influence 
on the appearance of the inclusions. No abnormali- 
ties in renal function were observed in dogs whose 
kidneys were found to contain the ‘colloid-like’ 
cytoplasmic inclusions. The nature of the renal 
inclusions observed after treatment with strepto- 
mycin or dihydrostreptomycin is as yet unde- 
termined. 

Comparison of different lots of bacitracin for 
nephrotoxicity to rats and mice. A. A. NELSon 
and E. C. Hagan (by invitation). Division of 
Pharmacology, Food and Drug Administration, 
Federal Security Agency, Washington, D. C. Five 
commercial lots of bacitracin, suspected of varying 
in their degree of nephrotoxicity when given paren- 
terally in man, were studied. Microscopic sections 
were made from 140 animals. All 5 lots caused 
severe kidney damage when 5000 u/kg. in 2% solu- 
tion were injected intraperitoneally twice a day 
in mice for 3 days. Variation in kidney damage 
between lots was no greater than that between 
different batches of mice when the same lot was 
used. The basic lesion was necrosis and sloughing 
of the convoluted tubular epithelium, evident as 
early as 1 hour after a single injection. Morpho- 
logical effect paralleled dosage, and our impression 
was that when a certain concentration of bacitracin 
occurred in the tubule there was a direct toxic 
effect on the epithelium. Saline solutions were 
slightly less toxic than water solutions. In a general 
way the histological appearance was similar to that 
described by Scudi et al. (Proc. Soc. Exper. Biol. 
& Med. 64: 503 and 66: 558, 1947). In our rats, 
however, lesions were not ‘insignificant’; with 
equal dosage, rats showed even greater kidney 
lesions than did mice. Nephrotoxicity in rats from 
intramuscular administration was as great as from 
intraperitoneal; in mice it was much less. Intra- 
muscularly, local inflammatory reaction was severe 
in rats and less so in mice; intraperitoneally, local 
reaction was slight. Organs other than kidney 
showed infrequent or little effect. Limited study 
of repair showed that in mouse kidneys the baci- 
tracin picture persisted for about 15 days, chang- 
ing after 30 days into one of a nonspecific nephritis. 

Bone deposition of uranium. W. F. Neuman, 
M. W. Neuman, E. R. Marn and B. J. Mutryan 
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(introduced by F. S. Rosscueit-Rossins). Dept. 
of Radiation Biology, School of Medicine & Den- 
tistry, Univ. of Rochester, Rochester, N. Y. Pre- 
vious studies have indicated that the major site of 
long-term storage of uranium injected into animals 
was the skeleton. Once deposited, the uranium 
was mobilized very slowly and underwent very 
little redistribution within the skeleton itself. 
A series of studies in vitro was conducted on the 
mechanism of this skeletal deposition. The results 
of these experiments indicate that uranyl ions 
undergo exchange with calcium ions in the surfaces 
of the bone, mineral crystals. In this exchange, 
uranium apparently combines with two adjacent 
phosphate groups in the mineral surface to form 
a but slightly dissociated complex. 

Reticulocyte ripening and nutrition in anemic 
dogs. A. Nizet (introduced by F. 8. Rosscuerrt- 
Rossins). Univ. of Rochester School of Medicine 
and Dentistry, Dept. of Pathology, Rochester, N.Y. 
The ripening time of the reticulocytes has been 
measured by a technique previously described in 
anemic dogs and doubly depleted dogs (anemia and 
hypoproteinemia). Anemia is produced by blood 
withdrawal, double depletion by blood withdrawal 
plus a non-protein containing diet. The progressive 
disappearance of the various reticulocyte groups 
is studied in heparinized blood samples at. body 
temperature. In the anemic dogs receiving a basal 
diet containing proteins the ripening time is the 
same as in non-anemic dogs, regardless of the sup- 
plementary diet factors. In the anemic hypopro- 
teinemic dogs (double depletion) in contrast re- 
ceiving a non-protein basal diet the ripening time 
depends upon the supplementary diet factors. 
With the non-protein diet alone in these doubly 
depleted animals the ripening is almost completely 
blocked. Following administration of poor supple- 
mentary diet factors (low hemoglobin regenera- 
tion) the ripening time is greatly prolonged. With 
an optimum supplementary diet (maximum hemo- 
globin regeneration) the ripening time is normal. 
The rate of hemoglobin regeneration in vivo and 
the ripening time of the young erythrocytes in 
vitro coincide very well. 

Histopathology of the liver following histamine 
infusion. W.G. NorHAcKER and Ra.pu W. BRavER 
(introduced by RusseLt L. Hoitman). Depts. of 
Pathology and Pharmacology, Louisiana State 
Univ. School of Medicine, New Orleans, La. When 
histamine diphosphate was infused continuously 
into the portal vein of a dog under sodium penta- 
barbital anesthesia, at such a rate as to depress the 
mean arterial blood pressure to approximately 50% 
of the initial level, there was a fall in the portal 
venous pressure, an increase in lymph flow from 
the liver, and a reduction of the rate of brom- 
sulphthalin removal from the blood plasma. In 
animals sacrificed after 4 hours or more of such 
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infusion, the liver was enlarged, and mottled red 
and red brown with prominent portal areas. Upon 
histological examination these livers showed neu- 
trophils and lymphocytes about the portal veins, 
dilatation of portal lymphatics, leukostasis of neu- 
trophils in the sinusoids, constriction of central 
veins and occasional hemorrhages into the portal 
areas. When histamine infusion was stopped, at any 
time during the experiments, the mean arterial 
blood pressure regularly rose to the initial level 
within ten minutes or less and the animal survived. 
Control animals subjected to the same experi- 
mental procedures but infused with normal saline 
showed none of the above physiological and ana- 
tomical changes. These studies indicate that his- 
tamine in sublethal doses is capable of producing 
definite liver injury. 

Replacement of a portion of common bile duct 
by a segment of uterine horn. CHarues M. 
O’LEaRY (by invitation), Witt1am T. Snoppy 
(by invitation), and B&Lta Haupert. Depts. of 
Surgery and Pathology, Univ. of Oklahoma School 
of Medicine, Oklahoma City. The right uterine 
horn of the dog was resected with its blood supply 
from the ovarian artery left intact. The common 
bile duct was severed near its junction with the 
duodenum and the duodenal end ligated. The 
proximal end of the common bile duct was then 
telescoped into the proximal end of the uterine 
horn while the distal end of the horn was pulled 
through a longitudinal slit made in the duodenal 
wall about 2 cm. anterior and medial to the chole- 
dochoduodenal junction. Both ends of the uterine 
horn were secured in place by cotton sutures. Of 
20 dogs surviving the operation 12 lived for 3 to 
21 days, the rest were sacrificed between 4 and 27 
weeks following the operation. Detailed morpho- 
logic studies are in progress to determine the mech- 
anism by which the continuity of the flow of bile 
into the duodenum was maintained and the effects 
of the replacement of the terminal segment of the 
common bile duct on the biliary system. 

Restoration of estrous cycle by alpha tocopherol 
in old rats. S. Y. P’an, Hans Kaunitz, and C. A. 
SLANETz (by invitation). Depts. of Pharmacology 
Pathology, and Animal Care, College of Physicians 
and Surgeons, Columbia Univ., New York City. 
An inbred colony of albino rats was maintained for 
successive generations on a simplified diet con- 
taining 3 mg. (synthetic alpha tocopherol (Hof- 
mann-La Roche) per 100 gm.; this permitted a 
daily intake of approximately 300 micrograms of 
tocopherol as usually provided for laboratory rats. 
Daily vaginal smears were made on 64 females of 
10-20 months for 4 weeks or more. In 16, the estrous 
cycle was of 4-5 days duration; in 34, it lasted 
more than 8 days; and in 15 of this latter group, it 
lasted longer than 17 days in 80% and more than 
12 days in 20%. The latter 15 females received 30- 
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60 mgs alpha tocopherol weekly by mouth. In 3 
rats, cycles of 4-5 days and in 5, cycles of 6-8 days 
were observed within 2 weeks after treatment was 
begun. There was no change in the remaining 7 
animals. It is improbable that the shortening of 
the cycle was due to spontaneous changes because 
4 untreated controls with cycles of 9-12.5 days 
were smeared during the period of observation with 
lengthening of the cycles. It seems evident that, 
in a high percentage of old rats maintained on a 
diet with ‘normal’ tocopherol supplement, length- 
ened estrous cycles may occur which can frequently 
be shortened by additional alpha tocopherol. 

Blood cholesterol value of normal men in rela- 
tion to their basal metabolic rate. ANNIE LAURIE 
PEELER (by invitation), Opa, E. Herter, VELMA 
Miter Kinney (by invitation), Litu1an E. Cis- 
LER (by invitation), and FrepEric T. Juna@ (by 
invitation). Depts. of Pathology and Physiology, 
Northwestern Univ. Medical School and Passavant 
Memorial Hospital, Chicago, Jil. Because of the 
large range of normal cholesterol values the corre- 
lation was determined between the blood choles- 
terol of normal men and their basal metabolic rates. 
Bloor’s method adapted to the Evelyn photoelec- 
trie colorimeter was used to determine cholesterol 
inserum. Values for 73 male medical students 
ranged from 131-303 mg/100 ml. of serum with a 
mean of 189 mg. and a standard deviation of +33. 
Four fell below 150 and 6 above 250, leaving 86% 
with a range from 150 to 250 mg. The metabolism 
tests were performed under basal conditions using 
a Benedict-Roth machine. The results presented 
are the percentages above and below normal using 
the Boothby and Sandiford modification of Dubois 
standards. Values for 73 men ranged from —24.9 to 
+10% with a mean of —9.5% and a standard devia- 
tion of + 7.2. No correlation was found between 
these basal metabolic rates and cholesterol values 
as shown by the correlation coefficient of — 0.10. 
Both cholesterol and basal metabolic rates were 
repeated on 40 of the men after a 38-day period 
which included 2 weeks of vacation. The coeffi- 
cient of correlation between the first and second 
cholesterol values was +0.73 which indicates that 
the blood cholesterol is maintained at a fairly 
stable level. This was also true, to a lesser extent, 
of the basal metabolic rates which gave a correla- 
tion coefficient of +0.65 between the first and 
second periods. 

Quantitative correlation between results of 
hepatic tests and morphologic liver cell damage. 
Hans Popper, FREDERICK STEIGMANN and Pau 
B. Szanto (by invitation). Hektoen Inst. for Medi- 
cal Research of the Cook County Hospital, the 
Dept. of Pathology of Northwestern Univ. Medical 
School and the Dept. of Internal Medicine of Univ. 
of Illinois College of Medicine, Chicago, Ill. The 
degree of liver cell damage was graded 0 to 3 plus 
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in 257 liver biopsy specimens obtained from pa- 
tients with various diseases, mostly hepatobiliary 
in nature. The results were compared with those 
of a series of hepatic tests performed simultane- 
ously with the biopsy. In confirmation of previous 
studies concerning correlation of presence or ab- 
sence of pathologic findings with results of hepatic 
tests, it was noted that the higher the grade of 
liver cell damage in a group, the higher the average 
of the cephalin flocculation, thymol turbidity, 
serum globulin, urinary urobilinogen, alkaline 
phosphatase, prompt reacting and total bilirubin, 
and the lower the albumin, albumin/globulin ratio 
and prothrombin time. No parallelism was found 
with total serum protein, total cholesterol, non- 
protein nitrogen, sedimentation rate and fecal 
urobilinogen. The described parallelism was not 
necessarily present in individual cases. Moreover, 
in extrahepatic biliary obstruction without sec- 
ondary infection, cephalin flocculation and thymol 
turbidity did not parallel the degree of liver cell 
damage, the cephalin flocculation being negative 
and the thymol turbidity only slightly elevated 
even with severe damage. Contrarily, the results 
of these two tests paralleled the degree of liver 
cell damage if bacterial infection complicated ex- 
trahepatic obstruction. To exclude liver cell dam- 
age, cephalin flocculation and urinary urobilinogen 
appeared the most valuable tests. The number of 
tests with abnormal results paralleled the degree 
of liver cell damage in the different groups. In 
general, the frequent exception in individual cases 
do not contradict a general tendency to a quanti- 
tative relation between functional and structural 
hepatic alterations. 

Electron microscopy of clinical marrow aspi- 
rates. J. W. Resuck and H. L. Woops (introduced 
by F. W. Hartman). Dept. of Labys., Henry Ford 
Hospital, Detroit, Mich. Direct electron micros- 
copy of sternal aspirates was accomplished as fol- 
lows. After aspiration of the specimen the custom- 
ary air-dried smears were prepared from a portion 
for light microscope studies. The remaining material 
was utilized, with a modification of Schleicher’s 
technic, for electron microscope studies. One or 
more gross marrow units were selected and affixed 
to the blunt end of a wooden applicator. Imprints 
were then made by touching the marrow unit 
lightly against formvar-covered glass slides. The 
marrow cells adherent to the surface of the form- 
var were fixed over osmic acid vapor and washed 
in distilled water. The specimens were mounted 
directly by the modified stripping technic which 
we have previously reported. Electron micrographs 
of hematocytologic features were thus obtained. 
Developing neutrophil granules were observed to 
be more vacuolar than granular in structure. The 
bizarre nuclear structure of leukemic reticulum 
cells from a case of reticular myelosis was depicted. 
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Superimposition of small osmiophilic spherules 
was noted. Myeloma cells from a case of multiple 
myeloma were micrographed. A small, extremely 
dense particulate substance presented in the cyto- 
plasm of such a cell. In one such case complicated 
by an acquired hemolytic anemia, interesting 
structural changes were present in erythrocytes 
individually and in their agglutinated relation- 
ships. Upon erythrocytic desiccation in rouleaux- 
like aggregates, hemoglobin shrinkage resulted in 
delineation of the isolated corpuscular ‘membrane’. 
The thickness of this human surface ultrastructure 
was measured as being between 330 and 1000 
with a mean of about 550 A. 

Effect of antihistamine on the localization of 
trypan blue in xylene treated areas of skin. R. H. 
Riepon. Laby. of Exptl. Pathology, Medical 
Branch, Univ. of Texas, Galveston, Texas. Local- 
ization of dye in areas of skin injected with his- 
tamine (J. Lab. and Clin. Med. 27: 1554, 1942) and 
in areas of inflammation produced by xylene 
(Arch. Surg. 41: 101, 1940) has been studied. In 
the latter it was shown that localization and con- 
centration of this dye was determined by the 
interval between the application of xylene and 
the injection of the dye. Furthermore, the local- 
ization of the dye was not related to the presence 
of hyperemia. The influence of antihistamine on 
the hyperemia produced by xylene and the local- 
ization and concentration of dye in these areas 
were studied in the rabbit. Pyrrolidineethyl- 
phenothiazine hydrochloride (Pyrrolazate) and 
N,N-Dimethyl-N’ (alpha-pyridyl)-N’-(alpha-the- 
nyl)-ethylenediamine hydrochloride (Thenylene) 
were dissolved in saline (10 mg/ml.). The former 
was given intravenously and the latter intrave- 
nously and intraperitoneally in large amounts. 
The antihistamine was given frequently before the 
intravenous injection of trypan blue (10 ml. of a 
0.5% solution). Xylene was applied to the skin 
with a cotton applicator at intervals preceding the 
injection of the dye. Reaction to the xylene was 
the same in antihistamine treated animals as in 
the controls. Furthermore, the localization and 
concentration of trypan blue was the same as in 
the controls. Trypan blue localized and concen- 
trated at the site of intradermal injection (0.2 ml.) 
of antihistamine. It is suggested that histamine is 
not the primary factor responsible for the local- 
ization and concentration of trypan blue in areas 
of inflammation produced by xylene and, further- 
more, antihistamine, when injected intradermally 
in the rabbit, causes a localization and concentra- 
tion of dye in a manner similar to the intradermal 
injection of histamine. 

Multiple injections of potassium as a test for 
adrenocortical function, with modifications in- 
duced by desoxycorticosterone. THEODORE Ros- 
ERTSON (introduced by Jonn G. Kipp). Dept. of 
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Pathology, New York Hospital—Cornell Medical 
Center, New York City. As a means of studying the 
function of: the adrenal cortex a modification has 
been made of the potassium toxicity test previously 
employed by others. Four intraperitoneal injec- 
tions of potassium chloride solution were given at 
2-hour intervals to mature rats and mice. Dosage 
was calculated in milligrams of KCI1/10 gm. of 
body weight. Significant differences were found 
when the test was applied to normal and adrenal- 
ectomized animals. For the L. D. 50 in normal rats 
was about 4.5 mg/10 gm., and in normal mice was 
slightly less than 5 mg/10 gm., whereas in adrenal- 
ectomized animals given salt and tested on the 
sixth postoperative day, the L. D. 50 values were 
approximately 2.0 and 2.6 respectively in the two 
species. A consistently increased resistance to 
potassium was obtained by the administration of 
small amounts of desoxycorticosterone acetate in 
various ways to normal and adrenalectomized ani- 
mals. The only variation attributable to sex was 
found in adrenalectomized rats about 11 weeks old. 
When tested with 2 mg. KCI/10 gm. there was a 
90% mortality in males (18 of 20) and a 15% mor- 
tality in females (2 of 13). The results obtained 
with the potassium toxicity test suggest an ovarian 
influence on potassium metabolism as an addition 
to those influences previously recognized. The 
test has also been applied with interesting results 
to animals in which a depletion of the zona glo- 
merulosa of the adrenal cortex had been effected 
by means of pellets containing desoxycorticos- 
terone. 

Intradermal reaction to streptococcal thermal 
antibody and antigen in persons having epidemic 
respiratory infections. Epwarp C. RoseEnow. 
Bacteriological Research, Longview Hospital, Cin- 
cinnati, Ohio. The solutions of thermal antibody 
and of antigen injected intradermally consisted 
of the bacteria-free supernatants of saline suspen- 
sions of streptococci isolated in studies of respira- 
tory infections. The former after autoclaving 
suspensions containing twenty billion streptococci/ 
ml for 96 hours and adding an equal volume of saline 
containing 0.4% phenol; the latter after heating 
suspensions containing ten billion streptococci/ml 
at 70°C. for one hour and adding 0.2% phenol. 
Three hundredths ml. of each and of control solu- 
tions were injected into the skin of the anterior 
aspect of the forearm of 272 persons having respira- 
tory infection and of 483 well persons. Reactions 
to the ‘respiratory’ thermal antibody indicating 
specific antigen in skin or blood and of a strepto- 
coccal infection occurred in nearly all persons 
having respiratory infection. The reactions were 
largest during the acute stage of the disease and 
gradually diminished as recovery ensued. In sharp 
contrast reactions to ‘respiratory’ antigen indi- 
cating antibody were minimal at the onset, in- 
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creased as recovery occurred and then diminished 
as antigen disappeared. The incidence of signifi- 
cant reactions to the ‘respiratory’ antibody indi- 
cating antigen in well persons during summer was 
minimal. It increased in autumn and remained 
relatively high during winter and spring but was 
uniformly less in persons having symptoms of re- 
spiratory infection. Reaction to the ‘respiratory’ 
antigen was absent or least pronounced in well 
persons remote from respiratory infections and 
increased with the seasonal incidence. Reactions 
in well persons to ‘poliomyelitic’ streptococcal 
antibody and antigen were in reverse of those to ‘re- 
spiratory’ antibody and antigen. 

Contagiousness of coccidioidomycosis. So. Roy 
RosENTHAL. Univ. of Illinois, College of Medicine, 
Chicago, Ill. Experiments conducted in 3 phases 
show that coccidioidomycosis is a contagious dis- 
ease : 1) Spherule containing exudates from humans 
or guinea pigs when instilled into the trachea of 
guinea pigs produced a primary form of the disease 
very similar to that found in humans. 2) Spherule 
containing exudates of humans kept in the re- 
frigerator for periods up to 110 days failed to pro- 
duce mycelial threads and chlamydospores but 
retained their spherule forms that were infective 
to guinea pigs. Spherule containing sputum exposed 
out of doors to the shade or the sun with or without 
earth for periods up to 230 days retained their 
spherule forms, albeit in a certain percentage of 
cases mycelial forms were found. 3) In a limited 
number of cases placing normal guinea pigs in the 
same cages with animals infected intratracheally 
with the spherules of coccidioides immitis resulted 
in infection of the control animals. 

Electrocardiograms of normal and malarial 
infected monkeys. ARTHUR RUSKIN (by invita- 
tion) and R. H. Riepon. Heart Station and Laby. 
of Exptl. Pathology, Univ. of Texas, Medical 
Branch, Galveston, Texas. Electrocardiograms in 
14 normal M. rhesus monkeys weighing from 2 to 6 
kg. simulated those of normal humans with the 
following differences. The QRS wave was usually 
of very low voltage in Lead I. The T wave in Lead 
I was likewise usually very low. It was flat in 7 
monkeys. However, in 1 it was slightly negative 
on another occasion. The T wave in Lead II was 
flat in 2 cases, in both slightly negative on other 
occasions. T4 was flat in 2 animals and slightly 
negative in one. These findings controvert those of 
deWaart and Storm. Heart rate varied from 190 to 
280, P-R interval from 0.06 to 0.10 sec., QRS from 
0.02 to 0.04 sec., Q-T from 0.14 to 0.18 sec., the 
axis from 50° to 115°. Marked S-T segment de- 
pression occurred particularly in Lead II and III 
in 6 cases. An auricular ectopic beat was the only 
arrhythmia noted. Electrocardiograms in 12 mon- 
keys infected with P. knowlesi did not vary sig- 
nificantly. from normal. This is consistent with 
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the absence of specific pathologic lesions in the 
heart of malarial infected monkeys. T waves in 
Lead I were flat in 6 of 12 infected monkeys. In 2 
of the same group on different days T waves in 
Lead I were negative; however, both monkeys 
showed similar findings before infection. In 2 
monkeys with severe parasitemia, the Q-T inter- 
vals were 0.20 at a ventricular rate of 188, and 0.23 
at a rate of 159. One also showed left axis deviation 
of —48°, another very ill animal had an axis devia- 
tion of —40°. With these three exceptions, electro- 
cardiograms in malarial infected monkeys were 
similar to normals. 

X-ray induced developmental abnormalities in 
the mouse. Liane Bravucn Russe. (introduced 
by F. 8S. Rosscueit-Rossins). Biology Division, 
Oak Ridge National Laboratory, Oak Ridge, Tenn. 
In an attempt to determine the effect of penetrat- 
ing radiation on developing mouse embryos, preg- 
nant females were irradiated at various stages of 
gestation. Each female was given a single exposure 
to 250 kvp x-ray total body irradiation, doses rang- 
ing from 200-500 kr at an intensity level of around 
80 r/min. Gestation was timed from the observa- 
tion of a vaginal plug and the stages examined 
cover almost the entire range of embryonic life. 
Highly inbred C57 Black strain females, made 
pregnant by NB strain males, yielded the geneti- 
cally uniform F, fetal population. Except for a few 
cases in which the litters were raised, the irradiated 
fetuses were allowed to develop only to birth (or 
the expected date of birth), at which time they 
were carefully examined externally and then proc- 
essed to give cleared and stained skeletal prepara- 
tions. Our results indicate that certain structures 
are sensitive to x-ray effect only during definite 
periods in development. Dosage-effect relations at 
particular stages have proved to be interesting. 
It is hoped that the determination of sensitive 
stages for each structure, the entire syndrome 
produced at a particular stage and the order in 
which certain changes are produced—all con- 
sidered in conjunction with the known facts of 
normal development and of hereditary abnormali- 
ties—may shed some light both on the nature of 
the radiation effect and the nature of development. 

Prompt and indirect reacting serum bilirubin 
in jaundice. Fenton ScHAFFNER (by invitation), 
Hans Popper and FREDERICK STEIGMANN. From 
the Hektoen Inst. for Medical Research of the Cook 
County Hospital, the Dept. of Pathology of North- 
western Univ. Medical School, and the Dept. of In- 
ternal Medicine of Univ. of Illinois College of Medi- 
cine, Chicago, Ill. Serum bilirubin determinations 
(1 minute and total) were obtained on 195 jaun- 
diced patients with cirrhosis (152), acute hepatitis 
(171) and extrahepatic biliary obstruction (99). 
Results were correlated in 132 instances with liver 
biopsies. The ratio of prompt reacting to total bili- 
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rubin followed similar distribution curves with 
almost half the values lying between 40 and 50%. 
Too few cases of hemolysis were observed to eval- 
uate statistically but in each instance the ratio of 
prompt to total bilirubin was below 15%. When the 
ratio was plotted against total bilirubin, ratios 
ranged in random fashion between 12 and 73% when 
the total was below 10 mg/100 cc. When above this, 
82.5% of the ratios were between 30 and 50%. As 
the level rose, the ratio fell. It was below 40% in 
65% of the determinations when the total was 
above 40 mg/100 cc. No relation between ratio and 
degree of liver damage was noted. The only sig- 
nificance of an elevated prompt bilirubin in the 
presence of jaundice is its exclusion of hemolysis. 
This does not support the view that bilirubinemia 
arises in a different manner in parenchymal and 
obstructive jaundice. The evidence suggests that 
indirect bilirubin is changed to prompt reacting 
in the Kupffer cells from where it is transmitted to 
the liver cells. Inability of Kupffer cells to accept 
indirect bilirubin explains the elevated indirect 
level in non-hemolytic jaundice, while leakage 
from the Kupffer cells or regurgitation explains 
the elevated prompt levels. 

Preparation and properties of mammalian 
striated myofibrils. ARMIN F. Scuick, (by invita- 
tion) and GrorGe M. Hass. Rush Dept. of Path- 
ology, Presbyterian Hospital, and the Dept. of 
Pathology, Univ. of Illinois College of Medicine, 
Chicago, Ill. A physico-chemical method for isola- 
tion and purification of myofibrils from mammalian 
skeletal and cardiac muscle has been devised. 
Blocks of living muscle were frozen and cut into 
sections with a microtome. Sections were trans- 
ferred to a proteolytic enzyme buffer solution 
(0°C.; pH, 7; ionic strength, 0.25). After 30 to 45 
minutes, the myofibrils were separated by me- 
chanical agitation. Then, the segregated myofibrils 
were separated from other components of muscle 
by centrifugation. The isolated myofibrils obtained 
in large quantities had characteristic properties. 
They varied in length and breadth but retained 
microscopic structural detail, plasticity and bire- 
fringence, characteristic of myofibrils in their in- 
tracellular location. They were soluble in a slightly 
alkaline reagent (0.5 n KCl - 0.03 n sodium bicar- 
bonate) giving viscous solutions which displayed 
birefringence of flow. In buffer solutions with an 
ionic strength of 0.15, myofibrils dissolved acid to 
px 4.0 and alkaline to px 10.0. In phosphate buffer 
solutions with an ionic strength of 0.5, myofibrils 
dissolved when solutions were alkaline to px 6.3. 
In phosphate buffer solutions with ionic strength 
increased from 0.15 to 0.5 by addition of potassium 
chloride, myofibrils were soluble when solutions 
were alkaline to pu 6.0. Isolated myofibrils, al- 
though probably modified by tryptic action and 
mechanical agitation during isolation at 0°C, ex- 
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hibited property of contractility when placed in 
solutions of adenosine triphosphate. Under these 
conditions, myofibrils isolated from skeletal muscle 
contracted rapidly so that long fibrillar structures 
were converted irreversibly into spherical masses. 

Electrophoretic findings in normal and ab- 
normal pregnancy. NEvIN S. ScrIMsHAW (by in- 
vitation) and Eric L. Atuina. School of Medicine 
and Dentistry, Univ. of Rochester, Rochester, N.Y. 
Electrophoretic patterns of nearly 200 normal and 
abnormal pregnant women reveal a tendency for 
albumin values to be lowered in preeclampsia. In 
46 of 52 mild and severe pre-eclamptics, the al- 
bumin value was below 2.80. It was below this 
figure in only 10 of 77 apparently normal preg- 
nancies. The pattern in pregnancy with essential 
hypertension does not differ from that of normal 
pregnancy. However, when pre-eclampsia is super- 
imposed on previously existing hypertension, the 
pattern is that of pre-eclampsia. This is strong evi- 
dence that pre-eclampsia and essential hyperten- 
sion are separate conditions which frequently 
co-exist during pregnancy. It is usually possible 
to determine by means of the electrophoretic pat- 
tern whether a blood pressure elevation late in 
pregnancy actually represents pre-eclampsia. In 
occasional cases, the lowering of albumin has been 
noted to precede the appearance of clinical signs 
and symptoms of preeclampsia. The changes in the 
globulin fractions are less consistent, but the 
shapes of the peaks as well as the absolute values 
may be of significance. If a small amount of normal 
hemoglobin is added to normal plasma before elec- 
trophoresis, it migrates with, or just behind, az 
globulin. In most cases of severe pre-eclampsia, 
normal hemoglobin so added, migrates more slowly; 
with @ globulin. After delivery the migration soon 
becomes normal. This phenomena has also been 
observed in all cord blood examined. It has never 
been observed in plasma from pregnant women 
without pre-eclampsia. 

Chorionic gonadotrophin as luteotrophin in 
women. ALBERT SEGALOFF, CORNELIA J. GASKILL 
(by invitation), W1LL1AM STERNBERG (by invita- 
tion), and RicHarp L. CoprEepGE (by invitation). 
Depts. of Medicine, Physiology and Pathology of 
Tulane Univ., the Alton Ochsner Medical Founda- 
tion, and the Charity Hospital of Louisiana, New 
Orleans, La. Five patients were given chorionic 
gonadotrophin (A.P.L.—Ayerst, McKenna and 
Harrison) in a dosage of 10,000 1 u/day starting 
after the ovulatory rise in the cycle. Preliminary 
studies and studies during treatment were made 
on the urinary excretion of gonadotrophic hor- 
mones, 17-ketosteroids, glycogen depositing ste- 
roids (cortin) and prolactin. Endometrial biopsies 
were obtained in the previous cycle and during 
therapy. Three of the patients required gyneco- 
logic surgery and were given the chorionic gona- 
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dotrophin up to the day of surgery, and the surgical 
specimen studied. There were no significant 
changes in the urinary excretion of 17-ketosteroids 
or cortin. There was a small but consistent rise in 
the urinary excretion of prolactin, the significance 
of which at present is obscure, and there was a 
great increase in the excretion of gonadotrophic 
hormone due to the urinary spillage of the chorionic 
gonadotrophin. In all instances, the next menstrual 
period was delayed significantly, and in only one 
instance did spontaneous menstruation occur while 
the medication was being given. The endometrial 
biopsies and surgical specimens obtained during 
the administration of chorionic gonadotrophin all 
showed a definite decidual type of reaction. All of 
the endometria obtained in the cycle prior to the 
administration of chorionic gonadotrophin showed 
typical progestational phase. 

Vitamin B, deficiency in the Syrian hamster. 
GreGORY SHWARTZMAN and Lorre Strauss. Divi- 
sion of Bacteriology, Labys. of The Mount Sinai 
Hospital, New York City. Male weanling Syrian 
hamsters were maintained on a purified diet con- 
taining the essential vitamins and biotin but de- 
ficient in vitamin B . This led to arrest of growth 
after a depletion period of 2 to 3 weeks, diminished 
food and water intake, progressive malnutrition, 
muscular weakness and changes of the fur. In- 
creased quantities of xanthurenic acid were found 
in the urine. The deficient animals did not survive 
beyond 12 to 13 weeks showing loss of fat tissue 
and marked atrophy of the lymphoid tissues, not- 
ably the thymus, even when malnutrition was 
mild. There was arrest of sexual maturation. Pair- 
fed controls receiving 507 pyridoxine HCl daily 
showed arrest of growth and atrophy of lymphoid 
tissues, but failed to develop fur changes, muscular 
weakness, or cachexia. Controls fed ad libitum and 
receiving daily 50y of pyridoxine HCl showed good 
growth and nutrition and normal activity. Their 
fur was normal and there was no atrophy of the 
lymphoid tissues. Upon treatment of the deficient 
animals with daily injections of 50y of pyridoxine 
HCl after a depletion period of 9} weeks, there was 
in most animals a resumption of appetite and 
growth, deposition of fat and general return to 
normal behavior and appearance. Fur changes 
were repaired within one week of treatment. A 
Single injection of pyridoxine HCl to a deficient 
animal seemed to bring about similar results, the 
effect lasting for about two weeks. Although the 
presence of unsaturated fatty acids in the diet 
seemed to delay the onset of deficiency symptoms, 
the addition of corn oil to the diet of animals in 
an advanced state of depletion did not have any 
beneficial effect. 

Retardation of the reaction time in parathyroid- 
ectomized rats. Cart C. Smita (by invitation) and 
Hersert C. SroerK. Merck Inst. for Therapeutic 
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Research, Rahway, N. J. ‘Reaction time’, the time 
necessary to elicit a response to a painful stimulus, 
appears to be a complex sum of events involving 
perception, conduction along sensory and motor 
neurons and synaptic transmission. Since a state 
of hyperexcitability of the motor nerve endings is 
known to exist in parathyroid insufficiency, it was 
thought that in parathyroidectomized rats reac- 
tion times may be measurably shortened. Contrary 
to expectation it was found that reaction times 
were significantly prolonged in parathyroidec- 
tomized rats. The method of estimating reaction 
times was that of D’Amour and Smith in which 
light from a small bulb is focused by a reflector on 
the blackened tip of a rat’s tail. The reaction times 
of parathyroidectomized rats, ten days after opera- 
tion, were 10-50% greater than those of controls. 
Simultaneous measurements as expected demon- 
strated increased excitability of motor nerves. 
The prolonged reaction times could be obtained as 
soon as two days after parathyroidectomy when 
NazHPO, (230 mg/kg) was administered orally. 
The analgesic effect of methadone and the retarda- 
tion of reaction time due to parathyroid insuffi- 
ciency appear to be additive. 

Effect of malnutrition on the infection of mice 
with influenza virus. Doucuas H. Sprunt. Divi- 
ston of Pathology and Bacteriology, Univ. of Ten- 
nessee College of Medicine, Memphis, Tenn. We 
have previously reported that adult mice, which 
were fed a diet low in protein but adequate in all 
other respects, were more resistant to infection 
with the swine influenza virus than were mice 
given an adequate diet. The mice were fed the 
low protein diet for 2 weeks before inoculation with 
the virus and until the end of the experiment 2 
weeks after inoculation. Since this report we have 
found that this increased resistance to viral infec- 
tions disappears if the mice are kept on the low 
protein diet for a longer period of time. It has also 
been found that the resistance of immature mice 
cannot be increased by a low protein diet. The 
immature mice are more susceptible to infection 
even though they are on the low protein diet. In 
all these experiments an equal number of mice 
have been kept without virus in order to see if the 
malnourished mice are dying of malnutrition. In 
every instance the diet has proven adequate to 
support life. At present we do not have sufficient 
data to explain the above phenomenon but believe 
it is due to the fact that animals on a low protein 
diet call upon their reserves of protein and hence 
are not on a low protein diet until these are de- 
pleted. The immature mice we believe are more 
susceptible because no appreciable reserve exists. 

Determination of minimal daily essential 
amino acid requirements in protein-depleted 
male albino rats. C. H. Srerree (by invitation), 
R. W. Wisster (by invitation), E. M. Humps- 
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REYs (by invitation), E. P. Benpirr, R. L. Woot- 
RIDGE (by invitation), and P. R. Cannon. Dept. 
of Pathology, Univ. of Chicago, Chicago, Jil. The 
response of a group of 24 protein-depleted rats fed 
a relatively complete amino acid ration was used 
as the standard for determining the quantitative 
requirements for each of the nine essential amino 
acids for adequate regain of weight in ten days. For 
this purpose 247 protein-depleted rats were used. 
With different amino acid intakes, weight gains 
were directly parallel to changes in carcass protein. 
By varying the intake of each amino acid succes- 
sively, without altering other dietary components, 
the requirements for each were ascertained. These 
requirements represent the minimal quantity of 
each essential amino acid which, in conjunction 
with the remainder of the standard ration, pro- 
duced weight gains equal to those induced by feed- 
ing the complete standard ration. Moreover, ex- 
cellent weight gains followed the feeding of an 
identical ration, containing only these minimal 
quantities used have no absolute value, except 
under these experimental’ conditions, the propor- 
tions of amino acids required in relation to one 
another may have wide significance. For example, 
the repleting rat utilizes from one to four times the 
quantities of essential amino acids needed for 
maintenance. The requirements for leucine and 
lysine are greatest, and these amino acids are found 
in high concentrations in mammalian muscles. It 
is suggested that the variant results obtained by 
other investigators with amino acid rations may 
be due to their use of inadequately proportioned 
mixtures of amino acids. 

Influence of nutrition on plasma vitamin A al- 
cohol. FREDERICK STEIGMANN, Hans Popper, 
Hattiz A. Dyntewicz (by invitation) and IRENE 
A. MaxweELu (by invitation). Hektoen Inst. for 
Medical Research of the Cook County Hospital; 
Dept. of Pathology, Northwestern Univ. Medical 
School; and Dept. of Internal Medicine, Univ. of 
Illinois College of Medicine, Chicago, Ill. The 
plasma vitamin-A level depends upon endogenous 
factors like diseases (influencing release of vitamin 
A from the liver and its intestinal absorption) as 
well as upon nutritional factors. This explains the 
equivocal correlation between plasma vitamin-A 
level and nutritional state. Recent experiences in- 
dicated that the vitamin-A alcohol level responds 
more readily than that of vitamin-A ester to chang- 
ing vitamin-A nutrition. Therefore, vitamin-A al- 
coho and ester plasma levels were studied in 19 
patients with either conditions without known in- 
fluence upon vitamin-A metabolism (controls) or 
with liver diseases. They were kept for 1 to 4 
weeks on different levels of vitamin-A nutrition 
(from zero to 20,000 vu). These first periods were 
alternated with others with increased or reduced 
vitamin-A intake. In controls kept for more than 
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one week on diets not exceeding 1500 vu vitamin A, 
the alcohol level dropped, whereas, the esters re- 
vealed irregular variations. After prolonged periods 
on low intake, rise of alcohol and ester vitamin A 
might ensue, possibly as result of release from the 
liver. After complete depletion of over one week, 
intake of 10,000 u raised the alcohol level consist- 
ently without influence upon esters. After a pre- 
period of 1500 u intake, 3000 v caused a rise in half 
the cases. Secondary depletion and repletion 
periods of 1 week duration revealed less consistent 
results. The curves in patients with liver diseases 
were erratic. Serial follow up of the plasma vita- 
min-A alcohol level may, therefore, in normals 
with certain reservations mirror the status of vita- 
min A nutrition and possibly permit estimation of 
the human vitamin A requirement. 

Studies of leukocyte production and distribu- 
tion: factors in plasma and in leukocytes. Brrn- 
HARD STEINBERG and Ruts A. Martin (by invita- 
tion). Toledo Hospital Institute of Medical Re- 
search, Toledo, Ohio. One of the significant ques- 
tions in hematology concerns the mechanism which 
maintains the solid constituents of the blood ata 
constant definite level. Our investigations (Proc. 
Soc. Exp. Biol. & Med. 56: 50-52, 1944; J. Immun. 
51: 421-426, 1945; 52: 71-75, 1946 ; 53 : 187-141, 1946) 
of the immunochemical characteristics of various 
types of leukocytes of variable ages and physical 
states suggested the possibility of the presence of 
regulating substances within the cells. Normal and 
leukemic plasma with and without contact with 
normal or leukemic cells as well as leukocytes only 
were injected into rabbits. The animals were either 
normal or prepared by injections of benzene and 
extracts acting on the marrow. Studies were made 
of marrow, other organs and of the peripheral cell 
content. The tissues as well as the blood gave indi- 
cations that intact leukocytes contain a substance 
which is secreted into plasma and which acts on 
the marrow to inhibit the expulsion of cells. De- 
generating leukocytes, on the other hand, secrete 
a substance which accelerates cell expulsion from 
the marrow. Effect of various temperatures on the 
active substances were determined. There is sug- 
gestive evidence that these substances are of the 
nature of enzymes. Correlations were made with 
other materials such as milk, which apparently 
induce a change in the peripheral leukocyte picture 
by an increase in cell expulsion. 

Influence of chorionic gonadotrophin on the 
hilus cells of the human ovary. WiLL1AM H. STERN- 
BERG (by invitation), ALBERT SeGauorr, and 
Corneia J. Gasxiti (by invitation). Depts. of 
Pathology and Medicine, Tulane Univ., the Alton 
Ochsner Medical Foundation and the Charity Hos- 
pital, New Orleans, La. The hilus and mesovarium 
of the human ovary normally contain nests of cells 
morphologically identical with Leydig cells. They 
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contain lipids, acidophilic granules, lipochrome 
pigment and crystalloids of Reinke as do the inter- 
stitial cells of the testis. They are intimately asso- 
ciated with non-myelinated nerves and vascular 
spaces. During pregnancy and at the menopause 
they are especially conspicuous. We have recently 
studied 3 instances of tumor and 3 of hyperplasia 
of these cells all associated with masculinizing 
syndromes, Five regularly menstruating patients 
were treated with chorionic gonadotrophin and 
their ovaries examined histologically. The dosage 
was 10,000 v of chorionic gonadotrophin daily to 
each for periods of 12 to 19 days following ovulation. 
This dosage usually delays menstruation and pro- 
duces a decidual reaction. Morphologic changes 
were noted in the ovarian hilus cells. The ceiis 
were present in larger than average numbers, and 
the cytoplasm more granular and acidophilic. In 
one case mitoses were present, although mitoses 
are not ordinarily seen either in hilus cells or in 
testicular Leydig cells. In 3 cases focal areas of 
degeneration were noted, including pyknosis, 
clumping of nuclei, and loss of cell outlines. Similar 
changes were noted in a case of chorionepithelioma 
of the uterus, and a teratoma of the ovary in which 
urinary gonadotrophin was elevated. The findings 
suggest that ovarian hilus cells are responsive to 
chorionic gonadotrophin. It is likely that they are 
one of the sources of androgen in the human female. 

Mechanical and osmotic fragility in relation to 
age of dog erythrocytes tagged with radio-iron. 
W. B. Srewart, J. M. Stewart, M. J. Izzo and 
L. E. Youne (introduced by C. L. Yume). Depts. 
of Pathology and Medicine, Univ. of Rochester 
School of Medicine and Dentistry, Rochester, N.Y. 
The mechanical and osmotic fragilities of dog eryth- 
rocytes of known age tagged with radio active 
iron were measured and compared with the fragili- 
ties of the total cell population. Under the stimu- 
lation of severe bleeding prior to intravenous 
administration of a small dose of radio-iron, the 
radio activity could be confined to a group of cells 
whose age was known within reasonable limits. As 
the cells matured and aged, measurements were 
made of their abilities to resist destruction by 
rotating glass beads and to resist hemolysis in 
hypotonic solutions of sodium chloride. Hemolysis 
of the total cell population was determined by 
conventional methods and hemolysis of the tagged 
cells by measurements of radioactivity. Compari- 
son of the figures obtained revealed that cells up 
to 3-6 weeks of age were more resistant to mechani- 
cal trauma than the total cell population. The 2 
fragility measurements then became almost identi- 
cal until 12-15 weeks of age when the tagged cells 
were found to become increasingly fragile. The 
ratios then reversed after the tagged cells reached 
the end of their life span. A transient drop was 
noted in the total circulating radio-iron at this 
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point corresponding to a life span of about 17 weeks 
for the tagged cells. The osmotic fragility of the 
tagged cells was considerably greater than that of 
the total cell population for the first week, con- 
firming results obtained earlier by Cruz, Hahn, 
Bale, and Balfour (Am. J. Med. Sci.: 202, 157, 
1941). Data for the older cells were inconclusive. 

Parathormone and renal reabsorption of phos- 
phate. HerBert C. SroerK and Rosert H. Si.Ber. 
Merck Inst. for Therapeutic Research, Rahway, 
N.J. Although it has been established that para- 
thormone (PTH) activity is not dependent upon 
renal function, evidence has been presented both 
for and against an effect of PTH upon the reab- 
sorption of phosphate by the renal tubules. In the 
present experiments, the renal excretion of phos- 
phate during a 5-hour period was determined in 
parathyroidectomized and in intact rats after 
administration of graded amounts of phosphate 
(0, 4 and 8 mg. of P as NazHPO,) and parathyroid 
extract (5-160 u, Lilly). In intact rats it was found 
that urinary phosphate excretion was not altered 
by the injection of 5 to 160 uv of parathyroid ex- 
tract. In parathyroidectomized rats the renal ex- 
cretion of phosphate, but not of creatinine, was 
greatly suppressed. This defect was corrected by 
the administration of 20 v and no additional effect 
upon phosphate excretion was obtained with larger 
amounts of parathyroid extract (up to 160 v). 
In parathyroidectomized rats, injected with 20 or 
more vu of extract, as well as in intact rats, an in- 
creased intake of phosphate led to an increase in 
urinary phosphate. It therefore appears that ex- 
cessive amounts of parathyroid extract (more than 
20 u per rat) exert no additional effect on the uri- 
nary excretion of phosphate. Thus the influence of 
PTH upon tubular reabsorption of phosphate is 
essentially an ‘all or none’ effect and can not be 
demonstrated in the presence of adequately func- 
tioning parathyroid tissue. 

Eclampsia-like condition in pregnant rats in- 
jected with progesterone. A. SyMEonrDIs (intro- 
duced by H. L. Stewart). National Cancer In- 
stitute, Bethesda, Md. Pregnant rats (24, strain 
M-520) injected with 20 mg. of progesterone, in- 
tramuscularly (5 mg. every day) in late pregnancy 
became ill. Some of them aborted dead. embryos 
following which they recovered. In other rats the 
embryos were absorbed. Approximately 40% of the 
treated animals died. The liver and the kidney 
showed striking gross and microscopic lesions re- 
sembling those of eclampsia. Elevation of the non- 
protein nitrogen of the blood and albuminuria were 
found. The blood pressure was significantly ele- 
vated in 5 animals examined. Pregnant females 
receiving the same treatment prior to the 15th 
day of pregnancy and virgin tested rats failed to 
show any changes. 

Relations between volumes of closed hypo- 
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thermal cerebral lesions and symptoms in rabbits. 
C. Bruce Taytor (by invitation), GeorcE M. 
Hass and Joun E. Maoney (by invitation). Rush 
Dept. of Pathology, Presbyterian Hospital, and 
Dept. of Pathology, Univ. of Illinois College of 
Medicine, Chicago, Ill. Acute closed cerebral 
lesions characterized by hemorrhage, necrosis and 
progressive edema were produced hypothermally 
in rabbits without interrupting continuity of the 
calvarium or introducing variables incidental to 
mechanical trauma. The dimensions and locations 
of lesions were controlled so that they could be 
reproduced in successive animals. Although hemor- 
rhage, edema and necrosis varied slightly in lesions 
otherwise identical, the variations were restricted 
to discrete volumes of injury. When unilateral or 
bilateral lesions occupied less than 9.4 volumes % 
of the brain, symptoms were negligible. When 
lesions occupied 9.4 to 18.5 volumes % of the brain, 
severe symptoms developed in many animals. The 
minimum lethal volume of cerebral damage in 50 % 
of more than one hundred animals was 14.3% of the 
volume of the brain. Severe clinical courses with 
an average postoperative duration of 7 hours and 
fatal termination always occurred when lesions 
vecupied more than 18.5 volumes % of the brain. 
Most animals that died had a normal postoperative 
period of behavior. Secondary lapse into stupor 
was a dependable indication of coma and eventual 
death within 24 hours after operation. These data 
indicate that a quantitative experimental approach 
to treatment of acute expanding closed intracere- 
bral lesions characterized by local necrosis, hemor- 
rhage and edema can now be made. The postopera- 
tive duration of life can be predicted from the 
magnitude of lesions produced and this duration 
is sufficient to permit evaluation of most thera- 
peutic methods, now used empirically in treatment 
of similar lesions in humans. 

Proteinuria in dogs. Rocer Terry (introduced 
by G. H. Wuipr.e). Dept. of Pathology, School of 
Medicine and Dentistry, Univ. of Rochester, 
Rochester, N. Y. If homologous plasma is given 
parenterally to normal dogs for a sufficient period, 
proteinuria develops. Additional experiments to 
those previously reported have been designed to 
help elucidate the mechanism of this proteinuria. 
Circulating plasma protein levels must be ele- 
vated above a critical ‘threshold’, and there ap- 
pears to be a lag period between the development 
of hyperproteinemia and the onset of conspicuous 
proteinuria. This suggests that the ‘threshold’ for 
plasma protein molecules may be related to a large 
accumulation of these protein molecules within 
the renal tubule cells. 

Actions of 4-amino-pteroylglutamic acid in dogs 
with special reference to hematopoiesis. J. B. 
Turerscu and F. 8. Puiuips (introduced by C. P. 
Ruoaps). Division of Experimental Chemotherapy, 
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Sloan-Kettering Inst. for Cancer Research, New 
York City. Accepting 4-amino-pteroylglutamic acid 
as a folic acid antagonist from studies in rats 
(Philips and Thiersch, J. Pharm. Exper. Therap., 
in press) its actions in dogs were examined. Acutely 
toxic doses proved fatal within 3 to 4 days while 
daily doses (0.05 to 0.10 mg/kg.) were fatal to 
approximately 50% of animals within 10 days. 
Signs of intoxication included occasional emesis, 
anorexia, losses in weight and electrolyte, hemor- 
rhagic diarrhea, leucopenia, hemoconcentration, 
and terminal collapse. In acutely intoxicated ani- 
mals serial aspirations revealed rapid degeneration 
of bone marrow. Within 24 hours abnormal eryth- 
roid elements could be found including nuclear 
remnants, pathologic mitoses, and megaloblasts. 
After 96 hours erythroid elements were almost 
absent. Simultaneously, myeloid elements and 
megakaryocytes became decreased in number. 
Pathologic metamyelocytes and myelocytes ap- 
peared. In chronic intoxication, similar but less 
rapid degeneration of bone marrow occurred al- 
though megaloblasts were not found in all animals. 
In poisoned dogs lymphopoiesis was less affected, 
by comparison, than was either erythro- or myelo- 
poiesis. Edema of intestinal mucosa and desqua- 
mating colitis with hemorrhage were present in 
all dogs. 

Thermostable inhibition of bacterial hyaluroni- 
dases by serum of normal human beings. RoBERT 
T. THompson and Frances E. Mosss (introduced 
by M. A. BLANKENHORN). Dept. of Internal Medi- 
cine, College of Medicine, Univ. of Cincinnati, 
Cincinnati, Ohio. This study investigated the in- 
hibition of similar test strengths of hyaluronidases 
in culture filtrates of Type 3 Pneumococcus, hemo- 
lytic Staphylococcus aureus, Clostridium _per- 
fringens, beta hemolytic Streptococcus (group A), 
and purified bovine testicular hyaluronidase by 
the serum of 50 normal human beings who were 
between 20 and 40 years of age. Hyaluronidase in- 
hibition was measured by a mucoprotein clot pre- 
vention test using egg albumin as the protein com- 
ponent of the substrate. Each serum was tested 
immediately as it was removed from the clot, and 
again after it had been heated at 56°C. for 30 
minutes. Results tabulated below reveal thermo- 
stable inhibition of Pneumococcus and Staphylo- 
coccus hyaluronidases by normal serum: 
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cus, staphylococcus, and testicular hyaluronidases. 
However, there was fluctuation in the inhibition 
of the Streptococcus and Cl. perfringens hyalu- 
ronidases, so that results of the inhibition of these 
2 enzymes tabulated above are of undetermined 
significance. The inhibition of testicular hyalu- 
ronidase which disappeared after heating could 
be restored by the addition of complement to the 
heated serum. The complement used was a 1:30 di- 
lution of normal guinea pig serum, which itself did 
not inhibit the test strength of hyaluronidase. 

Association of lymphoid elements with cancer 
cells undergoing distinctive necrobiosis in re- 
sistant and immune hosts. HELENE W. TooLan 
(by invitation) and Joun G. Kipp. Dept. of Pa- 
thology, The New York Hospital—Cornell Medical 
Center, New York City. Regression of C3H cancers 
in ‘A’ mice proceeds inwards from the periphery, 
the tumor cells in groups in the centermost parts 
of the regressing nodules, and often those sur- 
rounding blood vessels, continuing to undergo mi- 
tosis and showing no signs of injury until their 
more peripheral fellows are overcome. Scrutiny of 
the cells about the edges of the regressing tumors 
made it plain that they do not die ‘en masse’, but 
instead succumb one by one, manifesting as they 
do so a distinctive type of necrobiosis. This is 
characterized by a gradual but progressive shrink- 
age of the cell with intensified basophilism of its 
nuclear and cytoplasmic constituents, and often 
with the accumulation of fluid around it; eventu- 
ally with further shrinkage the nuclear membrane 
breaks down and the condensed and darkly-stain- 
ing cellular remains dwindle and disappear with- 
out the intervention of phagocytes. The tumor 
cells never exhibit the necrobiotic changes just 
described until lymphoid elements provided by 
the host accumulate in force about them and at- 
tach themselves to first one and then another of 
the outlying cancer cells, adhering closely to them 
and often curving like crescents about their rims 
as they shrink, while adjacent tumor cells without 
attached lymphocytes remain unaltered. Further 
studies showed that cancer cells of both types 
proliferate for a short time when implanted in ‘A’ 
mice in which they had previously grown and re- 
gressed, but with the accelerated arrival of lymph- 
oid elements they are promptly overcome as de- 
scribed above. 

Passive transfer of age resistance to an avian 
malaria parasite. WiLt1AM TRAGER and R. Bar- 
cLAY McGuee (by invitation). Dept. of Animal 
and Plant Pathology, Rockefeller Institute for 
Medical Research, Princeton, N. J. If young chicks 
are inoculated intravenously with the erythrocytic 
Stages of Plasmodium lophurae they undergo an 
acute, severe infection. If adult chickens are simi- 
larly inoculated, few of them exhibit any appre- 
ciable parasitemia. It has now been found that the 
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plasma of adult chickens contains a material which 
when injected into young chicks infected with 
P. lophurae is capable of reducing the extent of 
multiplication of the parasites. One-week old 
chicks were given a dosage of P. lophurae sufficient 
to produce an initial parasite count of 1 to 2 para- 
sites per 100 red cells. They were then given an 
intravenous injection once daily for 2 to 4 days of 
3 ml. of either heparinized adult chicken plasma, 
buffered saline (pH 7.4) or 6% bovine albumen in 
buffered saline. The chicks receiving adult chicken 
plasma consistently developed less severe infec- 
tions than those receiving saline or bovine albu- 
men. For examp e, in one experiment the averages 
of the peak parasite numbers were, as parasites 
per 100 red cells, 102 for the group receiving al- 
bumen, 47 for the group receiving hen plasma and 
102 for the group receiving saline. The activity of 
the hen plasma was not destroyed by heating it for 
one half hour at 56°C. 

Radioresistance and radiosensitivity of swine 
exposed to atomic bomb radiation. JoHn L. TuLuis 
(introduced by F. S. Rosscuert-Rossins). Com- 
mander, MC, U.S. Navy. Irradiation of the total 
body with an atomic bomb source affords a fairly 
accurate method of studying the differences in 
radiosensitivity of tissues. The variables intro- 
duced by the body thickness of swine and the 
differences in specific density of the tissues are 
minimized by the use of atomic bomb radiation, 
but they are by no means eliminated. The most 
radiosensitive tissues in swine are the lymphoid 
elements, the bone marrow, the gonads and the 
intestinal epithelium. It is significant and interest- 
ing that the reticular cells (the stem cells) of the 
lymph nodules and bone marrow, the indifferent 
cells (the stem cells) of the immature testis, the 
primordial ova, macrophages and plasma cells are 
relatively radioresistant. That is to say, doses of 
total body irradiation from an atomic bomb, or 
other source of penetrating ionizing radiations, 
sufficient to kill swine often cause no morphologic 
alteration in the cells listed. If treatment during 
the acute phase of the injury is successful in main- 
taining life, there is histologic evidence that 
regeneration of radiosensitive cells can be accom- 
plished by certain radioresistant apparently-un- 
injured stem cells. 

Intradermal vaccination with infectious psitta- 
cosis virus: pathological changes. JosEPH VicToR 
and Joun C. WAGNER (by invitation). Biological 
Dept., Chemical Corps, Camp Detrick, Frederick, 
Mad. Injection of psittacosis virus intramuscularly 
in monkeys (Rivers and Schwentker, J. Exp. Med. 
60: 211, 1934) and intradermally in guinea pigs 
has produced resistance to respiratory challenge. 
Pathological effects of intradermal injection of 
guinea pigs of strain 6BC grown in chick embryo 
yolk sac (6BCYS) were studied at intervals during 
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-5 weeks after injection. Distribution of virus in 
‘tissues of these animals is reported elsewhere. 
‘The infectious material produced acute inflamma- 
‘tion at the injected site. The skin lesion later be- 
-came granulomatous with fibroblast and giant cell 
formation after 3 weeks. Ceroid pigment occurred 
within histocytes and giant cells 3 weeks after 
injection of 6BCYS. Ceroid was identified from 
its fluorescence in U-V light, acid fastness with 
carbolfuchsin and its affinity for basic and lipophil 
dyes. Regional lymph nodes became hyperplastic 
and hypertrophied reaching maximum size at 
about 2 weeks. Ceroid appeared in these nodes at 
5. weeks and seemed to have migrated from the 
skin lesion. Liver contained midzonal areas of focal 
necrosis for 2 weeks. After 3 weeks, collections of 
histocytes replaced the midzonal necrosis. Con- 
trol animals injected intradermally with normal 
chick embryo yolk sac or formalinized yolk sac 
infected with 6BC revealed no changes comparable 
to those treated with infectious virus. Lesions in 
skin, regional lymph node and liver persisted longer 
than detectable virus. No virus was found in livers 
with focal necrosis. 

Comparison of two types of experimental 
ascites in the dog. WapE VoLWILER (by invita- 
tion), Jesse L. Bottman and JoHNn H. GrRINDLAY. 
Mayo Foundation, Rochester, Minn. Ascites in the 
dog has been regularly produced by 1) chronic 
passive congestion of the liver from the applica- 
tion of a cellophane band to the thoracic inferior 
vena cava and 2) plasmapheresis following the 
application of a cellophane band to the abdominal 
inferior vena cava and portal vein. Although portal 
and inferior caval venous pressures are elevated to 
the same moderate degree in both-types of prepa- 
rations, the character of the ascites is markedly 
different. The ascites accompanying Preparation 1 
is rapidly progressive, high in protein content, and 
regularly associated with marked engorgement of 
the extrahepatic liver lymphatics; whereas the 
abdominal fluid appearing in Preparation 2 is less 
extensive and difficult to maintain, low in protein 
content and without associated lymphatic enlarge- 
ment. Evans blue dye injected intravenously into 
dogs of Preparation 1 is found in the ascites in one 
hour; the dye does. not appear in the abdominal 
fluid of Preparation 2 in detectable amounts in 48 
hours. Assays for antidiuretic substances in the 
urine concentrates of dogs of Preparation 1 have 
been made using male rats having suprapubic cys- 
totomies for individual urine collections. Since 
previous studies have shown that the protein 
content of hepatic lymph is approximately } that 
of plasma and that the rate of flow of liver lymph 
is markedly increased from hepatic congestion, it 
is suggested that increased transudation of fluid 
through the dilated extra-hepatic liver lymphatics 
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contributes importantly to the formation of the 
ascites associated with hepatovenous congestion, 

Intradermal vaccination with infectious psitta- 
cosis virus: virus distribution. Joun C. Wacner 
(by invitation) and JosEpH Victor. Biological 
Dept., Chemical Corps, Camp Detrick, Frederick, 
Md. Production of immunity to psittacosis virus 
introduced into respiratory tract has been re- 
ported in monkeys by Rivers and Schwentker, 
following intramuscular inoculation of infectious 
virus. Similar observations were made following 
intradermal administration of psittacosis virus, 
in guinea pigs. This study attempts to elucidate 
factors concerning this resistance. Tissues of guinea 
pigs injected with psittacosis virus were studied 
for distribution of virus and pathological changes. 
Psittacosis virus, 6BC strain, cultivated in chick 
embryo yolk sac, was inoculated intradermally in 
a concentration of 300,000 egg LDso in 0.5 ml broth 
suspension. Autopsies were performed 1, 2, 3, 6,9, 
14, 21 and 35 days thereafter. Tissues were tested 
as 10% suspensions in nutrient broth by intra- 
cerebral inoculation of mice. Presence of virus in 
guinea pigs was established by demonstration of 
elementary bodies in smear preparations of brains 
from injected mice that died. Evidence obtained 
indicated that treated guinea pigs harbored virus 
for 6 days at site of inoculation, for 14 days in 
regional lymph nodes and sporadically for 9 days 
in the liver. Spleen suspensions yielded virus on 
the first day in only 1 of 3 animals. No virus was 
detected in suspensions of contralateral lymph 
nodes, whole blood, heart, lung or kidney. Virus 
distribution data indicated that psittacosis virus 
inoculated intradermally migrated from site of 
injection to regional lymphatics and thence to 
internal organs. Pathologic studies confirmed this. 
Resistance to respiratory infection occurred in the 
absence of any demonstrable virus or lung lesions. 

Effect of renal ischemia on the production of 
nephrosis in jaundiced rabbits. W. B. WarrTMaN, 
J.M. Tucker (by invitation), A. P. Rusterxo1z 
(by invitation) and R. JENNINGS (by invitation). 
Dept. of Pathology, Northwestern Univ. Medical 
School, Chicago, Ill. The purpose of these experi- 
ments was to test the assumption that the pres- 
ence of previous kidney damage might be a factor 
in the development of bile nephrosis. Using rab- 
bits, one kidney was damaged by temporarily 
occluding the right renal artery and vein for 15 to 
20 minutes, and the common bile duct was divided. 
Lesions developed in the kidneys of approximately 
45% of animals after 3 days. They were chiefly in 
the cortex of the kidneys and consisted of dilata- 
tion of both proximal and distal segments of the 
tubules, flattening, degeneration and necrosis of 
the lining epithelium and numerous reddish brown, 
granular, heme casts. There were no clinical evi- 
dences of kidney disease. No changes were dis- 





Ma 


cov 
duc 
righ 
did 
righ 
oth 
Pro 
had 
of t 
con 
bila 
ac 
late 
neit 


mer 
B 


(by 
and 
Cor; 
(J. 
bov. 
thar 
The 
bloo 
Br. 
nun 
witl 
coat 
tube 
and 
of b 
mix 
tion 
bact 
not. 
botk 
chow 
tion 
ture 
bloo 
actic 
of w 
whic 
cent 
whol! 
of de 
of le 


and 
Win 
Min; 
clear 
a 1% 
to 6 
treat 
mine 
at 4§ 


me 8 


the 
tion, 
itta- 
‘NER 
gical 
rick, 
rirus 
 Te- 
ker, 
ious 
wing 
rus, 
date 
inea 
died 
izes, 
hick 
y in 
roth 
6, 9, 
sted 
tra- 
is in 
n of 
ains 
ined 
‘irus 
s in 
lays 
3 on 


irus 


his. 
the 
ons. 
n of 
[AN, 
1OLZ 
on). 
ical 
yer'i- 
res- 
ctor 
rab- 
rily 


led. 
tely 
y in 
ata- 
the 
s of 
wn, 
evi- 


dis- 














March 1949 


covered in rabbits in which only the common bile 
duct was cut, nor in animals in which only the 
right renal artery and vein were obstructed, nor 
did rabbits in which the common bile duct and 
right renal pedicle were dissected out but not 
otherwise manipulated show changes in the kidney. 
Prolonged and severe restriction of water intake 
had no demonstrable influence on the development 
of the nephrosis. It is concluded that under the 
conditions of these experiments, a peculiar type of 
bilateral nephrosis may be produced in rabbits by 
a combination of jaundice and temporary, uni- 
lateral, renal ischemia, and that it is produced 
neither by jaundice alone nor renal ischemia alone. 
Restriction of fluid had no effect upon the develop- 
ment of the lesion. 

Bactericidal action of dog blood against Br. suis. 
E. Burst WELLS (by invitation), JEAN CLEMENTS 
(by invitation), ABou D. Potuack (by invitation) 
and JosepH Vicror. Biological Dept., Chemical 
Corps, Camp Detrick, Frederick, Md. Irwin et al. 
(J. Inf. Dis. 58: 15-22 1936) have reported that 
bovine plasma had greater bactericidal activity 
than whole blood against Br. suis and Br. abortus. 
The present study indicated that in the dog whole 
blood possessed great bactericidal activity against 
Br. suis whereas plasma had none. A standardized 
number of organisms of a virulent strain was mixed 
with either normal dog blood, red blood cells, buffy 
coat or plasma. Mixtures were agitated in rotating 
tubes. Bacterial numbers were counted by dilution 
and plating. The influence on bactericidal action 
of blood of citrate, heparin, temperature, time of 
mixing, volume of blood and interval between addi- 
tion of fresh blood was studied. Citrate suppressed 
bactericidal activity of blood whereas heparin did 
not.. Bactericidal activity of blood was the same 
both at room temperatures and at 37°C. after 2 
‘hours. In contrast, after 4 hours bacterial destruc- 
tion was greater at 37°C. than at room tempera- 
tures. Repeated additions up to 4 hours of fresh 
blood to the mixtures did not influence bactericidal 
action. Activity of buffy coat was similar to that 
of whole blood. Plasma was inactive. Blood from 
which almost all leukocytes had been removed by 
centrifugation possessed much less activity than 
whole blood. It appeared that bactericidal power 
of dog blood for Br. suis depended on the presence 
of leukocytes. 

Clearance of rose bengal by livers of normal 
and carbon tetrachloridé-treated mice. W. LANE 
Witttams. Dept. of Anatomy, Univ. of Minnesota, 
Minneapolis, Minn. Livers of untreated mice were 
cleared of rose bengal (intraperitoneal, 0.4 cc., as 
a 1% saline solution 25 gm. body weight) within 4 
to 6 hours post injection. Twenty-four hours after 
treatment with 0.4 cc. of CCk (subcutaneously in 
mineral oil) total clearance time was 9 to 11 hours; 
at 48 hours, 11 to 14 hours. These livers showed 
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typical centrilobular damage. Nine days subse- 
quent to a single injection of 0.01 cc. of CCl, livers 
showed no histological evidence of parenchymal 
damage but dye clearance time was 8 to 9 hours. 
One day after injection of the larger amount of hy- 
drocarbon all parenchymal cells (including periph- 
eral ones) were more deeply stained (cytoplasm) 
than equivalent cells in livers of untreated animals. 
Greatest amount of dye was in centrilobular cells 
of injured livers. Although these central zones 
eventually showed necrosis the deeply stained 
centrilobular cells were still able to excrete dye 
48 to 60 hours after injection of CCl. Intracyto- 
plasmic rose bengal is difficult to determine in 
cytological studies because of its light pink color. 
However, the presence of a greater intracytoplas- 
mic concentration of dye transiently ‘labels’ and 
differentiates damaged parenchymal cells. All such 
cells were free of dye within 8 to 14 hours after 
injection. In ultraviolet light 10y paraffin sections 
of normal livers showed a faint yellow fluorescence 
during the period of greatest dye content. In CCk- 
damaged livers a definite orange fluorescence was 
observed during the interval of maximum dye 
content. 

Vitamin deficiency and protein synthesis with 
special reference to riboflavin-protein interrela- 
tionships. Ropert W. WissLeR (by invitation), 
Earu P. Benpitt, C. HAROLD STEFFEE (by invita- 
tion) and Rospert L. Woo.ripGe (by invitation). 
Dept. of Pathology, Univ. of Chicago, Chicago, Il: 
The omission of all vitamins from the diet of nor- 
mal young adult albino rats produced little change 
in weight gain or diet consumption for about 30 
days. Under similar conditions protein-depleted 
rats showed poor diet consumption and weight loss 
in 2 or 3 days after being shifted to a low vitamin 
ration adequate in protein. When each vitamin 
was removed singly from protein-repletion rations, 
groups of protein-deficient rats displayed marked 
reduction in diet consumption and weight gain 
only when the diets were devoid of riboflavin or 
thiamin. Riboflavin deficiency usually began to 
become apparent in 3 or 4 days; thiamin in 7 to 10 
days. Antibody production was markedly reduced 
in the riboflavin-deficient rats. Pair-feeding ex- 
periments revealed that the poor weight gains 
shown by the protein-depleted rats repleting on 
riboflavin-deficient diets were not the result of 
inanition alone. Analyses of the various tissue com- 
partments revealed that the smaller weight gains 
of these riboflavin-deficient rats were the result of 
interference with protein synthesis as well as fat 
storage. Liver and carcass analyses indicated that 
riboflavin storage is decreased in the protein-de- 
pleted rats despite adequate riboflavin intake. 
Succinic dehydrogenase and other enzymic activity 
was reduced in the livers of protein-depleted ani- 
mals and remained low in those repleting without 
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dietary riboflavin.’ Protein-depletion interferes 
with enzyme activity and riboflavin storage pos- 
sibly by limiting available protein prosthetic 
groups. 

Response of the rachitic metaphysis in the 
rat to excessive administration of vitamin A. S. B. 
Wo.sacu and CHar.Lotre L. Mappock (by invita- 
tion). Division of Nutritional Research, Children’s 
Hospital, Boston, Mass. It has been shown (Proc. 
Inst. of Medicine of Chicago 16: 1946; and J. Bone 
and Joint Surg. 29: 171, 1947) that in the growing 
young animal the administration of excessive 
amounts of vitamin A accelerates growth and 
maturation of epiphyseal cartilage cells and the 
remodelling sequences of the bones of the skeleton. 
This has been demonstrated for the rat, mouse, 
guinea pig and dog. It causes rapid consumption 
of the epiphyseal cartilage and, in appropriate 
species, premature closure of epiphyses, also ex- 
cessive rapidity of remodelling processes in regions 
which undergo remodelling in normal growth. The 
present communication is for the purpose of de- 
scribing effects upon the accumulated cartilage in 
rachitic metaphysis which results from fa‘lure of 
cartilage cells to mature. The rachitogenic diet 
employed was composed with the advice of Dr. 
Otto A. Bessey and contains all essential materials 
with the exception of adequate phosphorus con- 
tent. Under the influence of excessive vitamin A 
administration there is rapid repair of rachitic 
lesions, including resumption of normal epiphyseal 
cartilage cell cytomorphosis and calcification of 
cartilage matrix and osteoid. Partial to complete 
closure of the distal, femoral and proximal tibial 
epiphyses takes place in spite of the fact that in 
these locations epiphyses remain open for most of 
the lifetime of the rat. Acceleration of remodelling 
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sequences occurs as in rats upon normal diets and 
in conformity with normal growth patterns. Our 
results support the idea that epiphyseal cartilage 
cell sequences are influenced by a factor other than 
those concerned in calcification of matrices. 

Effects of protein deficiency upon natural and 
acquired immunity to Friedlander’s bacillus. 
Rosert L. Woo.ripceE (introduced by Paut R. 
Cannon). Dept. of Pathology, Univ. of Chicago, 
Chicago, Ill. The effects of protein depletion on 
natural and acquired immunity against infection 
with Friedlander’s bacillus were studied in adult 
male albino rats following intranasal or intratra- 
cheal introduction of a standardized inoculum. 
Forty-one markedly protein-depleted rats showed 
a significantly lower agglutinin response on the 
6th and 14th days after antigenic stimulation, with 
a concomitantly lower survival rate, than did 40 
well-nourished controls. When the animals were 
sacrificed the controls had only a few focal pul- 
monary abscesses whereas the protein-depleted 
rats had many large chronic pulmonary abscesses 
which showed evidence of progressive enlargement 
with approximately 50% of each lung consolidated. 
Marked protein depletion also lowered natural 
resistance in that an intratracheal inoculum which 
was sublethal for the control animals killed all of 
the protein-depleted rats within 54 hours, with an 
associated septicemia. Histological studies re- 
vealed marked differences in the cellular response 
and degree of phagocytosis. For example, in the 
protein-depleted rats the ability to circumscribe 
the infection and repair the damaged tissue was 
definitely impaired whereas the phagocytic ability 
of the control animals during the early stage of the 
infection was adequate to protect them until ac- 
quired immunity was developed and the infection 
localized. 
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(For possible corrections in any of the following abstracts see the June issue) 


Leucine content and utilization of amino acid 
mixtures. JosEPpH T. ANDERSON (by invitation) 
and E. 8. Nasser. Dept. of Physiology and Vital 
Economics, Univ. of Rochester School of Medicine 
and Dentistry, Rochester, N. Y. The utilization of 
the N of amino acid mixtures in the adult rat was 
investigated by the method previously described 
(Anderson and Nasset, J. Nutrition 36: 703, 1948) 
in which a ‘complete’ amino acid mixture simulat- 
ing egg protein is compared with a mixture in which 
a portion of one of the essential amino acids has 
been replaced by an isonitrogenous amount of 
of glutamic acid. Reduction of u-leucine to 21.1 
mg. leucine N/gm. total N, which is 3 the value in 
the ‘complete’ amino acid mixture, caused a sig- 
nificant decrease in the utilization of the dietary 
N as indicated by a decrease in N balance index 
and an increase in N requirement for equilibrium. 
Further reduction of L-leucine by one-half caused 
a further decrease in N utilization but not so great 
as would be predicted from the theory that N 
retention is limited by the supply of limiting essen- 
tial amino acid. Substitution of an equal quantity 
of pt-leucine for the L-leucine (21.1 mg. leucine 
N/gm. total N ) resulted in no significant reduction 
in N utilization. Apparently about 4 the main- 
tenance requirement of L-leucine in the rat can be 
filled by p-leucine. ‘ 

Ammonium persulfate as a flour maturing agent. 
AARON ARNOLD and Frans C. GoBLE (by invita- 
tion). Sterling-Winthrop Research Inst., Rennse- 
laer, N. Y. The need for chemical agents for 
rapidly maturing flour is well established and ac- 
cepted. Nitrogen trichloride, which has been used 
extensively for this purpose, is no longer acceptable 
in view of Mellanby’s findings of deleterious effects 


in laboratory animals fed flour thus treated. This — 


fact has focussed attention on the suitability of 
alternative agents. Ammonium persulfate has been 
known for some time to be an effective flour matur- 
ing agent, and, in fact, is used extensively abroad ; 
this report presents data obtained in feeding trials 
of this compound with rats and dogs. In chronic 
experiments, rats were fed diets high in flour or 
air-dried bread made from persulfate treated flour. 
The levels of treatment were 0.02 and 0.1%, i.e., 
levels considerably in excess of commercial require- 
ments. The rats fed the treated flours or breads 


showed no adverse effects. The effects were judged 
on the basis of growth and reproduction perform- 
ance and histological examination of representative 
tissues of first and second generation rats sacrificed 
after 6 months on test. Dogs fed ammonium per- 
sulfate treated flour not only did not develop the 
running fits syndrome but were cured of running 
fits when transferred from a diet containing nitro- 
gen trichloride treated flour to one containing per- 
sulfate treated flour. As in the case of the rat feed- 
ing trials, no adverse effects could be detected in 
dogs fed flour treated with 0.15% persulfate as 
compared with dogs fed untreated flour. The effects 
were judged from weight records, kidney and liver 
function tests, and histological examination of 
representative tissues after 5 months’ feeding. 
Ammonium persulfate appears to be suitable from 
all view points for use as a flour maturing agent. 

Effect of diet on treatment of parathyroidecto- 
mized dogs. AARON ARNOLD. Sterling-Winthrop 
Research Inst., Rensselaer, N. Y. It has been well 
demonstrated that vitamin D and dihydrotachy- 
sterol will substitute for parathyroid hormone in 
parathyroidectomized dogs. However there is a 
disagreement as to the amounts of the calcemic 
steroids required. For 16 months, 2 adult thyro- 
parathyroidectomized dogs were fed a mixture of 2 
parts fresh ground meat and 1 part cereal diet (in 
percentage: corn 26, wheat 26, skim milk powder 
24, linseed meal 8, casein 4, peanut oil 4, yeast 3, 
alfalfa meal 3, bone meal 1, CaCO; 0.5, and NaCl 
0.5). The composite diet supplied 0.58% Ca and 
0.73% P. The dogs were given, in addition, 0.3 
gm. thyroid powder daily and the usual vitamin 
supplements orally once weekly. In agreement with 
the results of McChesney and Giacomino (J. Clin. 
Invest. 24: 680, 1945), the dogs were observed to 
require approximately 0.0875 mg. of dihydrotachy- 
sterol or 0.2 mg. of calciferol daily per 10 kg. dog. 
This amount of calciferol was about 200-fold 
greater than that found necessary by Kozelka et al. 
(J. Boil. Chem. 100: 715, 1933). The requirement 
does not appear to be correlated with the dietary 
calcium and phosphorus but may be related to the 
general nature of the diet. Specifically, dogs fed a 
diet with a substantial proportion of fresh meat 
require much greater quantities of vitamin D or 
dihydrotachysterol than do dogs fed diets com, 
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‘posed largely of cereal grains. This suggestion may 
apply also to the marked difference in the amount 
of vitamin D required to prevent the onset of 
rickets in dogs as reported by the Fleischmann 
Laboratories (unpublished data, 1936) and by Ar- 
nold and Elvehjem (J. Am. Vet. Med. Assoc. 95: 
187, 1939). 

Influence of heredity on the crude protein and 
carotene contents of corn. L. W. Auranp (by 
invitation) and R. C. Mituer. Dept. of Agricul- 
tural and Biological Chemistry, Pennsylvania State 
College, Penna. Crude protein and carotene values 
have been determined on corn produced in 3 dif- 
ferent series of experiments, each of which had all 
possible single cross combinations of 10 different 
inbred lines of corn. Each experiment was com- 
pletely replicated on at least 3 experimental plots 
which had the same fertilizer treatment. Separate 
samples of corn from each single cross combination 
on each plot were analyzed for protein and caro- 
tene, and average values were computed from all 
of the individual data for each single cross on each 
experiment. Significant differences in the protein 
and carotene values for single crosses definitely 
reflected the i influence of the breeding of the inbred 
lines on the ‘resulting single crosses. The latter had 
crude protein contents ranging from 7.95 to 12.58% 
and carotene contents ranging from 0.53 to 1.95 
mg/Ib., all values being expressed on the basis of 
15.5% moisture content of the corn. The definite 
influence of inbred lines was shown in characteris- 
tically high or low crude protein and carotene con- 
tents of the resulting single cross combinations. 
Although these relationships were true for both 
crude protein and for carotene there was no cor- 
relation between the crude protein and carotene 
contents of corn tested. The results show a definite 
influence of heredity on the carotene and crude 
protein content of corn and point the way for 
improvement of the nutritive value of corn by 
the plant breeder. 

‘Nutritional requirements of men living under 
survival conditions in cold weather. C. G. Buy 
(by invitation), R. E. Jonson and C. F. Conso- 
Lazio (by invitation). U. S. Army Medical Nutri- 
tion Laby., Chicago, Ill. Balance studies were con- 
ducted when 32 volunteers, fully acclimatized to 
Florida winter conditions and unaccustomed to 
cold weather and its hardships were flown in Janu- 
ary from Florida (mean temperature +57°F.) 
without layover to Manitoba, Canada. On arrival 
they were placed in a field survival situation for I2 
days (mean temperature —3°F.), where they lived 
in one of four segregated areas, 8 men per group. 
The 4 group rations (per man per day) contained : 
1100 Cal. (low calorie control); 1650 Cal.; 1940 
Cal.; 4850 Cal. (high calorie control). All urine 
and feces were collected daily. From analytical 
‘data on these, together with analytical data on all 
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foods and fluids consumed, nutrient balances were 
computed. For these young men, well outfitted 
against the cold, with adequate clothing, fuel, and 
tentage, doing no-physical work other than neces- 
sary to keep themselves comfortable, nutrient bal- 
ance could be maintained for 12 days by palatable 
rations supplying daily for an average 70 kg. man: 
3400 Calories ; 2.7 liters water, including beverage, 
food, and metabolic water ; 50 gm. protein, mostly 
animal; 135 gm. fat; 400 gm. carbohydrate; 1.1 
gm. calcium; 1 gm. phosphorus ; 100 mEq. sodium; 

85 mEq. ehlotide : 20 mEq. potassium. These esti- 

mates are not applicable for men required ‘to per- 

form any hard physical work. 

Animal protein factor and growth of micé fed 
diets containing succinylsulfathiazole. D. K. 
BossHarpt, J. W. Hurr (by invitation), WINIFRED 
J. Pau (by invitation) and R. H. Barnes. Dept. 
of Biochemistry, Medical Research Division, Sharp 
and Dohme, Inc., Glenolden, Penna. The addition 
of 2% succinylsulfathiazole to purified diets fed to 
mice caused a growth retardation that was not cor- 
rected by the feeding of biotin and pteroylglutamic 
acid nor by supplements of dehydrated, defatted 
whole liver. When, however, the biotin, pteroyl- 
glutamic acid, and liver were fed together growth 
rates were obtained comparable with those of mice 
fed a succinylsulfathiazole-free diet containing 
liver. Liver has been shown to contain a factor, or 
factors, referred to as the animal protein factor 
that is necessary for growth. The results of Ott 
et al. (J. Biol. Chem. 174: 1047, 1948) suggest that 
vitamin B,2 would replace liver in the diet of suc- 
cinylsulfathiazole-fed mice. The vitamin By 
concentrate was prepared from liver and was found 
by microbiological assay, using Lactobacillus leich- 
mannii, to contain approximately 1% vitamin By. 
A vitamin B,: concentrate supplied by the Merck 
Laboratories was used as a standard. This prepara- 
tion when administered to iodinated casein-fed 
mice (Bosshardt et al. J. Nut., in press) gave 4 
maximum growth response with a daily intraperi- 
toneal dosage of 0.5 ug. The vitamin Bie concen- 
trate administered by intraperitoneal injection at 
a level of 1 ug/day to mice fed a diet containing 
biotin, pteroylglutamic acid, and succinylsulfa- 
thiazole produced a marked growth response. 
However, the growth response did not appear to be 
as great as that obtained with crude liver. 

Riboflavin and nitrogen metabolism of 6 women 
with active tuberculosis. WitmMa D. Brewer (by 
invitation), HeLen L. Tosery (by invitation) and 
Maraaret A. Ontson. Dept. of Foods and Nutri- 
tion, School of Home Economics, Michigan State 
College, East Lansing, Mich. The riboflavin and 
nitrogen metabolism of 6 women with moderately 
advanced, active tuberculosis was studied. The 
subjects were non-ambulatory patients of the 
county sanatorium and the regular hospital diet 
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was served throughout the experiment. The ribo- 
favin and nitrogen contents of the diets were 
varied by adjustment of the milk intake. During 
periods 1 and 2, the milk intake was restricted to 
300 gm. daily and for periods 3 and 4, the intake was 
increased to'1200 gm. of milk per day. Daily supple- 
ments of 5 mg. riboflavin were given during periods 
2and 4. Fourteen days of dietary adjustment pre- 
ceded each 7-day balance period during which the 
intakes and excretions of nitrogen and riboflavin 
were determined. The urinary excretion of ribo- 
flavin following a test dose of 3 mg. riboflavin was 
measured on the last day of each balance period. 
The average daily intakes of riboflavin for the four 
periods were 1.35, 6.41, 2.60 and 7:79 mg. The aver- 
age daily excretions were 0.31, 3.53, 1.08 and 5.63 mg. 
riboflavin, respectively. The retentions of nitrogen 
by the tuberculous women were similar to those of 
healthy women at comparable intakes. All of the 
subjects were in nitrogen equilibrium or retaining 
nitrogen at intakes above 10.00 gm. daily. Analysis 
of covariance has been applied to the data and the 
possible interrelationships of riboflavin and nitro- 
gen metabolism will be discussed. 

Lysine requirement for growing pigs. M. J. 
BRINEGAR (by invitation), J. K. Loost1, HaRoLp 
H. Witr1ams, and L. A. Maynarp. Depts. of Ani- 
mal Husbandry and Biochemistry and Nutrition, 
Cornell University, Ithaca, N. Y. Various levels of 
1-lysine monohydrochloride were added to a diet 
containing linseed meal supplemented with histi- 
dine and methionine for pigs averaging 19 kg. in 
weight. The basal diet consisting of 10.6% protein 
contained 0.34% lysine as determined micro- 
biologically using Leuconostoc mesenteroides. The 
experimental diets were made up to contain 0.34%, 
0.42%, 0.50%, 0.58%, and 0.74% pure 1-lysine. 
The first 4 levels of lysine were fed to 3 pigs each 
and the 0.74% level was fed to 2 pigs. Protein effi- 
ciency ratios over a 4-week feeding period and 
biological values during a 5-day nitrogen balance 
were studied. The averages of the gm. gain in 
weight per gm. protein consumed were 2.6, 2.85, 
3.12, 3.47, and 3.49 for each of the respective lysine 
levels of 0.34%, 0.42%, 0.50%, 0.58%, and 0.74%. 
The average biological values for the corresponding 
lysine levels were 52, 51, 61, 73, and 72. Each level 
of dietary lysine up to 0.58% increased the protein 
efficiency and the biological value, but the 0.74% 
level caused no further improvement. These data 
Show that with a diet containing 10.6% protein, 
having a biological value of 73, growing pigs require 
approximately 0.6% of 1-lysine in the ration. 

Acetylation in diabetic rats. Frrxos CHARALAM- 
Pous (by invitation) and D. Marx Heasrep. 
Dept. of Nutrition, Harvard School of Public 
Health, and Dept. of Biological Chemistry, Har- 
vard Medical School, Boston, Mass. The ability of 
alloxan-diabetic rats to acetylated p-aminobenzoic 
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acid (PAB) was compared to that of normal rats 
by injecting 1 mg. of PAB intraperitoneally, col- 
lecting the following 24-hour urine, and analyzing 
the urine for total and free PAB. All animals re- 
ceived a purified diet containing casein, salts, glu- 
cose, corn oil, cod:liver oil and riboflavin, thiamine, 
nicotinic acid, pantothenic acid, and pyridoxine. 
Acetylation gradually: decreased after the onset of 
diabetes and eventually fell to 62% of the dose as 
compared to 76% in the non-diabetic controls. 
Induced diuresis in the normals did not decrease 
acetylation. Acetylation in the diabetic animals 
returned to normal after the injection of insulin, 
citrate, a-ketoglutarate, succinate, fumarate, ma-' 
late, oxaloacetate, diacetyl, acetylphosphate, and 
ATP. Increasing the level of fat in the diet from 
5 to 30% had a similar effect, as did starvation for 
24 hours. Injections of pyruvate, lactate, glyceryl © 
diacetate, acetoin, butylene glycol, methyl ester 
of acetoacetic acid, phosphate salts, adenylic acid, 
and pantothenic acid failed to restore acetylation 
to normal in the diabetic rats. None of the com-: 
pounds tested affected the acetylation in normal 
animals. These findings are in agreement with the: 
in vitro work of Lipmann et al. (J. Biol. Chem., 
160, 173, 1945) that acetylation requires high 
energy phosphate compounds. It appears that in 
the diabetic animal the regeneration of such high 
energy compounds-is below normal. 

Excretion of ascorbic acid on supplements of 
cantaloupe and crystalline ascorbic acid. Surin 
Dzune CHEN (by invitation) and Cecit1a Scuuce. 
Nutrition Laby., School of Home Economics, 
Purdue Univ., Lafayette, Ind. Four senior college 
women majoring in nutrition served as subjects. 
The study was divided into 3 periods: a saturation 
period of 5 days during which time the subjects, 
while consuming their regular diets, were given 
200 mg. of ascorbic acid daily in tablet form ; a test 
period of 6 days on a constant basal diet supple- 
mented daily with 40 mg. of pure crystalline. as- 
corbic acid; a second test period. with approxi- 
mately the same ascorbic acid intake, but with 
cantaloupe as the supplement to the basal diet. 
The 2,4-dinitrophenylhydrazine method for re- 
duced and dehydro ascorbic acid (J. Biol. Chem. 
174: 201, 1948) was used for the analysis of the 
diet and the cantaloupe supplement and for de- 
termining the urinary excretion. Since the excre- 
tions for the first 2 days of the 6-day test periods 
reflected the large intake of ascorbic acid during 
the saturation period these were not considered in 
the evaluation of the data. With an intake of 74 mg. 
of ascorbic acid (reduced and dehydro) the average 
daily amounts excreted during the crystalline 
ascorbic acid period by the 4 subjects were 49.24, 
47.65, 47.43, and 38.30 mg. respectively. Corre- 
sponding amounts excreted during the cantaloupe 
period with a daily intake of 72 mg. ascorbic acid 
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were 57.54, 58.63, 41.88, and 34.81 mg. The figures 
show an increased excretion during the cantaloupe 
period for 2 of the subjects and a slightly decreased 
excretion for the other two. 

Determination of SLR factor in the liver and 
urine of rats fed on various diets. Bacon F. 
Cuow, Lois Haut (by invitation), SHirLEY DE 
Biase (by invitation) and Lois Barrows (by invi- 
tation). Division of Pharmacology, The Squibb 
Inst. for Medical Research, New Brunsweick, N.J. 
Protein depletion causes a marked decrease in pro- 
tein and enzyme contents of the liver. This report 
deals with the effect of inanition on the concentra- 
tion of the SLR factor (Elvehjem, J. Biol. Chem. 
167 : 86, 1947) in the liver of rats. It was found that 
if the liver were homogenized with an ice cold 
saline solution immediately after its removal from 
the animal, the activity of such a suspension in- 
creased some 10-fold upon incubation at 37°C. A 
maximum was, however, reached after 8-24 hours 
at this temperature. The results of assay of this 
factor in the homogenized livers of normal and 
seven-days-fasted rats, after appropriate length of 
incubation, demonstrated that inanition brought 
about a marked loss in the total amount of the po- 
tential activity, when expressed in units of activity 
per hundred grams body weight of the animals be- 
fore fasting. The excretion of the SLR factor in 
urine was also studied. The renal excretion of this 
factor decreases on feeding a diet low in protein 
but adequate in calories and vitamins, but in- 
creases, if liver is given as a supplement either 
orally or intraperitoneally. 

Weight of liver and liver glycogen of rats after 
dietary restriction and rehabilitation. Ruta M. 
CiaytTon and Estuer pa Costa (introduced by 
Rosert E. Jounson). U.S. Army Medical Nutri- 
tion Laby., Chicago, Ill. Liver weights of 72 male 
rats fed during 13 weeks either a low calorie, modi- 
fied or synthetic vegetable diet and of 120 rats 
changed from these diets to either high protein, 
high fat or high carbohydrate were determined. 
The glycogen of the liver of half of these rats was 
determined. The average weight of 42 control 
livers was 12.16 gm. with a total glycogen of 0.24 
gm. The average weights of livers following the low 
calorie, modified carrot or synthetic vegetable diet 
were 7.13, 7.5 and 5.47 gm., respectively. The 
average total liver glycogens following the low 
calorie, modified carrot or synthetic vegetable diet 
were 0.12, 0.24 and 0.06 gm., respectively. After 
72 hours of rehabilitation with a high protein, high 
fat or high carbohydrate diet following the low 
calorie diet were 13.2, 10.19 and 10.98 gm., respec- 
tively. Average liver weights from rats refed follow- 
ing the modified carrot or synthetic vegetable diet 
followed a similar pattern of increased weight. 
After 72 hours of rehabilitation liver glycogen in- 
creased in all diets but decreased after 96 hours. 
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After 13 weeks of rehabilitation on a highprotein 
diet, liver glycogens were at the control level, ona 
high fat diet below and on a high carbohydrate diet 
above the control level. 

Function of the ceca in the domestic fowl, 
J. R. Coucu (by invitation), D. R. Kniegur (by 
invitation), Harry GERMAN (by invitation) and 
P. B. Pearson. Agricultural and Mechanical Col- 
lege of Texas, College Station, Texas. Broad- 
Breasted Bronze mature turkey toms and White 
Leghorn pullets were each selected at random 
from flocks on range and killed. The gastrointes- 
tinal tracts were removed and separated into two 
parts for sampling. The first section was made up of 
the ceca while the second consisted of the tract be- 
low the duodenum less the ceca. The contents were 
removed from each of these sections and analyzed 
for riboflavin, niacin, pantothenic acid, folic acid 
and biotin. The cecal contents contained approxi- 
mately 1.5 times as much niacin, twice as much 
riboflavin, 2.5 times as much pantothenic acid, 6 to 
8 times as much folic acid, and 10 times as much 
biotin as the intestinal contents. Identification 
studies of the microflora of the two sections of the 
GI tract showed that essentially the same flora 
existed in the ceca as in the rest of the tract. The 
ceca was removed from pullets which were placed 
in individual cages with raised. screen bottoms. 
After 2 months a 24-hour collection of feces was 
made from the cecectomized birds and from normal 
pullets. There was no difference in the riboflavin, 
niacin, pantothenic acid, folic acid and biotin con- 
tent of feces of cecectomized and normal birds fed a 
practical all-mash diet. These birds were then 
placed on a low biotin diet with starch as the carbo- 
hydrate. Biotin content and hatchability of the 
eggs will be reported as measures of intestinal syn- 
thesis in birds with and without the ceca. 

Desoxypyridoxine and development of the chick 
embryo. W. W. Cravens and E. E. SNe... Depts. 
of Poultry Husbandry and Biochemistry, Univ. 
of Wisconsin, Madison, Wis. Injecting 1000 ug. 
of desoxypyridoxine into the hen’s egg at 0 hours of 
incubation results in nearly 100% mortality of the 
embryos by the end of the fourth day of incubation 
and all embryos died prior to hatching; 250 and 
500 ug. injected at 0 hours caused a reduction in 
hatchability, but some live chicks were obtained. 
These inhibitory effects were prevented by 
simultaneous injection of sufficient amounts of 
pyridoxal-HCl, pyridoxamine-2HCl or __ pyri- 
doxine-HCl. The ratio of vitamin to inhibitor 
which permitted approximately 50% of the em- 
broys to produce live chicks were : pyridoxal: HCl 
1/20; pyridoxamine-2HCl 1/50; and pyridoxine 
HCI 1/100. In contrast to the results at 0 days, 
injection of 100 ug. of desoxypyridoxine at 6 days of 
incubation was innocuous. At this time the toxic 
level was found to be 2.5-5.0 mg/egg: However, 
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this toxicity was not due to a competitive anti- 
vitamin action of the inhibitor since it could not 
be prevented by any of the three forms of vitamin 
B;. At similarly high levels (more than 2.5 mg/egg) 
pyridoxal: HCl proved toxic. Pyridoxine-HCl was 
somewhat less toxic while pyridoxamine-2HC1 was 
non-toxic at the highest level tested (10 mg/egg). 
Effect of dietary restriction and rehabilitation 
on serum protein of male rats. EstHer pa Costa 
and RutH CiaytTon (introduced by Roserr E. 
Jounson). U. S. Army Medical Nutrition Laby., 
Chicago, 9, Ill. The mean total serum protein of 
42 control rats was 6.4 gm.% and the A/G ratio 
was 1.34. Seventy-two rats kept 3 weeks on a low 
calorie, modified carrot or synthetic vegetable diet 
had total serum protein values of 6.14, 5.41 and 
6.21 gm.% and A/G ratios of 1.43, 1.16 and 1.05 
respectively. After 13 weeks of rehabilitation fol- 
lowing the 3 types of restriction 120 rats were reha- 
bilitated with a high protein, high fat or high carbo- 
hydrate diet. After 48 and 96 hours of refeeding, 
the high protein and high fat rats had slightly 
higher serum proteins than the controls but the 
high carbohydrate rats had significantly lower serum 
proteins. After 13 weeks of rehabilitation all types 
of refed rats showed normal protein values. During 
the first 48 hours of rehabilitation the A/G ratio 
of the rats on the high protein and high fat diets 
fell below 1.0, i.e. due to a lowering of the albumen. 
By 96 hours of refeeding ail A/G ratios had reached 
1.0 and by 6 weeks of refeeding they returned to 
normal. The rats kept on a low calorie, modified 
carrot or synthetic vegetable diet after 13 weeks 
lost an average of 39.6, 42.2 and 44.5% in weight 
but only the rats on the modified carrot diet had 
serum protein concentrations below normal. 
Tryptophan—nicotinic acid relationship in the 
developing chick embryo. CHarLes A. DENTON 
(by invitation) W. L. Ketioee (by invitation), 
W. E. Row.anp (by invitation) and H. R. Birp. 
Bureau of Animal Industry, Agr. Res. Adm. 
U.S. D. A., Beltsville, Md. The developing chick 
embryo synthesizes nicotinic acid and at the same 
time decreases in tryptophan content. The eggs 
contained on the average 36 micrograms of nicotinic 
acid, whereas the average content of the chicks was 
1080 micrograms. The tryptophan decreased from 
116 mgs. (average content of the eggs) to 72mg. 
(average content of the chicks). Injection of 25 


mg. of tryptophan into the eggs on the 10th day of | 


incubation resulted in a significant increase in the 
nicotinic acid content of the chicks. Injection of 10 
mg. of nicotinic acid into the eggs caused a slight 
increase in the nicotinic acid content of the chicks, 
but did not change the tryptophan content. 
Effects of pteroylglutamic acid, injectable liver 
extract, and ascorbic acid on dietary glycine 
toxicity. James §. Dinnina (by invitation), 
Crcrt1a K. Kerru (by invitation), Joun R. Torrer 
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and Pau. L. Day. Dept. of Biochemistry, School of 
Medicine, Univ. of Arkansas, Little Rock, Ark. A 
study was made of the effect of pteroylglutamic 
acid (PGA), injectable liver extract (LE), and 
ascorbic acid on growth and fecal porphyrin excre- 
tion of rats receiving purified diet containing 10% 
glycine. The purified diet without glycine was fed 
to a control group. The average weekly gains over 
a 5-week period for the groups were: control 25.3 
gm., high glycine 5.6 gm., high glycine + PGA 
19.8 gm., high glycine + LE 12.9 gm., high glycine 
+ PGA + LE 21.1 gm., and high glycine + as- 
corbic acid 9.3 gm. Both PGA and LE significantly 
improved growth when added to the high glycine 
diet (p < 0.01). PGA was more effective than LE 
in improving growth under these conditions and 
a combination of PGA and LE did not improve 
growth above the level obtained by PGA alone. 
Although addition of ascorbic acid to the high 
glycine diet improved growth slightly, the increase 
was not statistically significant. The fecal por- 
phyrin excretion of rats receiving the high glycine 
diet was considerably lower than that of the control 
rats. Additions of PGA, LE, or ascorbic acid to the 
high glycine diet increased the fecal porphyrin 
excretion. The greatest increase in porphyrin ex- 
cretion was obtained by the addition of a combina- 
tion of PGA and LE to the high glycine diet ; fecal 
porphyrin excretion under these conditions was 
elevated above that of the control rats. 

Vitamin B,.—a growth factor for young rats. 
Guapys A. Emerson, ExizaABeTH Wurtz (by in- 
vitation) and Mary E. Zanerti (byinvitation). 
Merck Inst. for Therapeutic Research, Rahway, 
N. J. The rat requires a factor which is present in 
liver and other animal proteins for normal growth 
and successful propagation. The influence of vita- 
min By on the progeny of rats maintained during 
gestation and lactation on a diet containing 60% 
soybean meal has been investigated. One group of 
animals received 5y of vitamin By daily from 
impregnation while a like number of untreated 
females served as controls. The size and birth 
weights of the litters cast by the rats in each group 
were the same. However, the weaning weights (28 
days) of the young from mothers receiving vitamin 
Biz averaged 50% more than did those from the 
untreated females. The offspring from each group 
were segregated at weaning into 2 subdivisions; in 
one the animals were given 0.57 of vitamin Bie 
daily for 90 days and the others were unsupple- 
mented. The weight increments of the males from 
the several groups were as follows : control mothers, 
young undosed, 151 gm.; control mothers, young 
dosed, 257 gm.; treated mothers, young undosed, 
229 gm.; treated mothers, young dosed, 283 gm. 
The feeding of vitamin Biz to the young of control 
mothers resulted in body weights that were 100 gm. 
in excess of those of the unsupplemented animals. 
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Since the undosed young of the treated mothers 
grew for 2 months at a rate approximating that 
of the dosed young from the control mothers, it 
would appear that vitamin By is stored during the 
suckling period. The red and white cell. counts of 
the individuals of all groups fell within the normal 
range. 

Relation of choline intake to survival in rats fed 
p-dimethylaminoazobenzene. R. W. ENnGEu. Lab. 
of Animal Nutrition, Alabama Polytechnic Inst., 
Auburn, Ala. When immature male and female rats 
of approximately 200 gm. body weight were sub- 
sisted for 2 months on a low-protein diet deficient 
in choline, they gained an average of 1.2 gm/rat/ 
week. Inclusion in the diet of p-dimethylamino- 
azobenzene at the .06% level for a subsequent 
7-week feeding period resulted in the death of 7 of 
8 rats with an average survival period of 28 days. 
When the diet was fortified with choline (2 
gm/kg.), the average body weight gain during the 
initial 2-month feeding period was 3.0 gm/rat/week 
and 8 of 8 rats survived the subsequent 7-week 
feeding period when p-dimethylaminoazobenzene 
was included in the diet at the .06% level. All the 
animals receiving the choline deficient diet ex- 
hibited gross evidence of liver cirrhosis and a 
marked accumulation of a clear serous fluid in the 
body cavities at autopsy. Only mild kidney damage 
was evident. The livers of the control animals re- 
ceiving choline were normal in appearance, and no 
gross pathologic changes were evident in any tissues 
at autopsy after 7 weeks of p-dimethylaminoazo- 
benzene feeding. The basal diet employed consisted 
of alcohol-extracted casein 2, alcohol-extracted 
peanut meal 10, sucrose 63.5, salts 4.4, L-cystine 
0.1; lard 19, and cod liver oil 1, and was fortified 
with known accessory factors. 

Chronic vitamin A deficiency in 3 inbred strains 
of mice. Paut F. Fenton (by invitation), Rutru 
E. SHrapDeEr (by invitation) and Grorce R. Cow- 
GILL. Yale Nutrition Laby., Dept. of Physiological 
Chemistry, and Dept. of Anatomy, Yale Univ., 
New Haven, Conn. Weanling mice of the Cs, A 
and I strains were fed an artificial diet containing no 
added vitamin A. Growth rates of the Cs; mice were 
less than those of the A strain although substantial 
growth occurred in both strains. Growth was more 
seriously retarded when the corn oil of the diet was 
replaced by hydrogenated cottonseed oil and vita- 
min E was omitted. A striking early feature of 
vitamin A deficiency in Cs; mice was the graying 
or bronzing of the normally black fur. Distribution 
of the fur changes differed markedly from that seen 
in pantothenate deficiency. The vitamin A content 
of the livers was reduced to a very low level. Most 
mice survived many months without outward 
symptoms of deficiency. A substantial group was 
sacrificed when about 9 months old and organ 
weights determined. The most consistent findings 
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regarding the blood picture were reductions in the 
red cell counts, hemoglobin levels and hematocrit 
values. Infection was frequently present. Many 
animals retained extensive fat depots despite 8 
months onthe deficient diet. Histological and 
histochemical studies were carried out on liver, 
kidney, spleen, thymus, testes and adrenals, and, 
when necessary, on other tissues. Several vitamin 
A-deficient male mice were injected with three 
doses of estradiol benzoate. Two months later the 
accessory reproductive structures were found to be 
greatly distended. They presented a histologic pic- 
ture similar to that seen in mice treated for a long 
time with large doses of the estrogen. 

Unidentified vitamins of the B complex required 
by certain insects. G. FRAENKEL (introduced by 
H. E. Carter). Dept. of Entomology, Univ. of IIli- 
nois, Urbana, Ill. Many insects which normally 
live on grain or flour can be easily grown on ‘syn- 
thetic’ diets and are excellent material for nutri- 
tional studies. It is now an established fact that in- 
sects in general require all the known vitamins of 
the B-complex, including biotin and pteroylglu- 
tamic acid, with the exception of paraaminobenzoic 
acid and possibly inositol. Some insects seem to 
develop optimally on ‘synthetic’ diets in the ab- 
sence of any sources of unidentified factors. With 
the mealworm, Tenebrio molitor, there is clear-cut 
evidence for the need of one additional factor pres- 
ent in yeast or liver, tentatively called By, which is 
not adsorbed on charcoal and has proved very elu- 
sive in all attempts to be precipitated from the 
aqueous phase. In this respect, and certain chemi- 
cal characteristics as well, it bears a close resem- 
blance to strepogenin, though the absence of By 
activity in casein excludes identity of the two fac- 
tors. The need for at least 2 other unidentified 
members of the B-complex has been demonstrated 
for the flour beetle, Tribolium confusum. Growth 
on a ‘synthetic’ diet is slow by comparison with an 
optimal natural diet—wholemeal flour. A certain 
improvement is achieved by adding 2$% of the 
water-insoluble fraction of yeast, but a still greater 
improvement results from adding 1% dry yeast. 
For reasons still unexplained these deficiencies are 
more marked if starch is used as the carbohydrate, 
as compared with glucose. Br concentrates failed 
to have any effect on Tribolium in diets deficient 
in one or two of the missing factors. 

Effect of gossypol on the body weight of rats. 
Autrrep H. Free and Heien M. Free (by in- 
vitation). Miles Research Labys., Elkhart, Ind. 
Gossypol is an organic compound present in the 
pigment gland of the cottonseed. It has long been 
recognized that the inclusion of large amounts of 
unheated cottonseed meal in the diets of animals 
has a detrimental and toxic effect which has beet 
ascribed to gossypol. Zucker and Zucker (Abstracts 
of Papers, 111th meeting, American Chemical S0- 
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ciety, page 47B, 1947) have suggested that gossypol 
has a specific effect in reducing foed intake. Further 
experiments have been carried out in this labora- 
tory to determine the effect of gossypol on the body 
weight of rats. Gossypol was prepared from whole 
cottonseeds by the method of Boatner et al. (Jour. 
Am. Chem. Soc. 69: 1268, 1947). Growth studies 
with young rats were made in which the animals 
were maintained on a standard diet and were given 
daily supplements of gossypol suspensions by stom- 
ach tube. In 7 experiments of this type employing 
3 different preparations of gossypol, uniform results 
were obtained in which animals on higher intakes of 
gossypol died, whereas those on intakes that were 
tor 4 of the toxic amount grew at rates comparable 
to the control group which did not receive gossypol. 
Adult rats showed -no significant weight change 
when given a daily supplement of gossypol that was 
one-half the toxic amount. Starvation experiments 
with rats indicated that the weight loss of animals 
receiving minimal lethal quantities of gossypol was 
much less than the weight loss of animals dying of 
starvation. 

Rat-repletion studies with amino acid solutions. 
Réle of non-essential amino acids. Douc.as V. 
Frost and Harry R. Sanpy (by invitation). .Nu- 
tritional Research Division, Abbott Labys., North 
Chicago, Ill. Weight response of adult protein- 
depleted rats to dry proteins, liquid protein 
hydrolysates or solutions of amino acids fed sepa- 
rately from protein-free diet was studied at con- 
trolled critical levels of nitrogen. A 5% solution 
was fed to supply twice Cannon’s essential amino 
acid minima of tryptophan 13, phenylalanine 37, 
leucine 77, isoleucine 66, methionine 35, threonine 
45, lysine 51, histidine 22 and valine 53 mg/rat/day. 
Discounting the p-isomers of isoleucine, threonine 
and valine, this provided about 100 mg. N/day. 
Only half of the liquid allotment representing this 
mixture was consumed and the weight response was 
low. Intake and response were nearly doubled by 
isonitrogenous replacement of 10 parts of essentials 
by arginine or glycine. Nitrogen efficiently ratios 
were high in each instance and compare favorably 
with the highest values calculated for standard pro- 
teins. Glutamic acid, in presence of arginine, gly- 
cine and alanine, led to a further improvement in 
acceptability and weight response. Complete hy- 
drolysates of fibrin fortified with tryptophan were 
taken with greater avidity than amino acid mix- 
tures, even though nitrogen efficiency was some- 
what lower for the former. These effects were 
checked by repeated experiments in paired groups. 
The data suggest that absence of nitrogen other 
than essential amino acid N imposes a physiologic 
burden which is reflected in decreased appetite, 
but not in decreased nitrogen efficiency. Possible 
inhibitory effects of the p-amino acids may account 
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in part for the lesser avidity for amino acid mix- 
tures than for complete protein hydrolysates. 
Decrease in the storage of thiamine in tissues 
from supplementing the diet with live bakers’ 
yeast. Func-Haan Fone (by invitation), Rurn J. 
AANEss (by invitation) and HeLen T. Parsons. 
Dept. of Home Economics, Univ. of Wisconsin, 
Madison, Wis. It has been established that when 
live bakers’ yeast is ingested by human subjects, 
not only the yeast thiamine but also food thiamine 
consumed simultaneously fails to be returned in the 
urine in normal amounts, presumably because it is 
taken up in the digestive tract by yeast cells. How- 
ever, about 80% of the nitrogen of the yeast cells 
was returned in the urine of the subjects. The hy- 
pothesis of an anti-enzyme analogous to folic acid 
anti-conjugase was untenable inasmuch as free 


- thiamine was itself influenced by live yeast. Hence 


it became important to establish by direct proof 
whether or not absorption and storage of thiamine 
were actually interferred with by live yeast. 
Weanling pigs were found to be satisfactory test 
animals..Those fed live bakers’ yeast in addition to 
the basal ration stored only about } as high a per- 
centage of the total thiamine intake as pigs without 
this supplement. In all animals tested, about 35 of 
the total storage occurred in the skeletal muscles. 
Supplementing with live yeast depressed the uri- 
nary thiamine and increased the fecal values quite 
comparably with previous results in this depart- 
ment on college women. This fact, considered with 
the decrease in thiamine storage in the tissues of 
pigs fed the yeast dose, substantiates the earlier 
conclusion that the ingestion of live bakers’ yeast 
interferes with the absorption of thiamine by 
human subjects. 

Biotin deficiency in ducklings and the histo- 
pathology of the heart. James W. Gopparp and 
Rosert E. Orson (introduced by FrEpERIcK J. 
SrarE). Dept. of Nutrition, Harvard School of 
Public Health, Boston, Mass. Studies in biotin- 
deficient ducks (J. Biol. Chem. 175 : 503, 1948) have 
shown that the respiration, pyruvate and succinate 
utilization of cardiac muscle slices in vitro is mark- 
edly depressed below normal. In view of this the 
histopathology of the heart in biotin deficiency was 
investigated. Biotin deficiency was induced in one- 
day old ducklings by feeding a purified diet low in 
biotin and supplemented with 20% egg white. Defi- 
cient ducks were killed by decapitation at intervals 
after their growth had ceased and perosis devel- 
oped, the hearts removed, weighed, fixed in toto in 
Romeis’ fixing fluid and paraffin sections stained 
with Masson’s trichrome, Mallory’s phospho- 
tungstic acid hematoxylin, and Heidenhain’s iron 
hematoxylin. Grossly, the hearts from the deficient 
ducks were larger, heavier (50%) and paler than 
those from pair-fed controls. Microscopically, the 
hearts from the deficient ducks showed disruption 
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and lysis of myocardial fibrils, disintegration of 
anisotropic hands, and granularity and vacuolation 
of the muscle fibers. The Purkinje cells showed 
marked disorientation and disappearance of their 
myofibrils. In severe cases, these myofibrils and 
even whole Purkinje cells were replaced by connec- 
tive tissue. The endocardial cells showed occasional 
hyperplasia, chiefly in areas over involved Purkinje 
cells, and desquamation. The pericardium and 
vessels were essentially negative. 

Resurvey of nutritional status in Norris Point, 
Newfoundland. Grace A. GoLpsmiTH, WILLIAM J. 
Darsy, RutH STEINKAMP (by invitation), ANNE 
SrocKELL (by invitation) and Eten McDevitt 
(by invitation). Dept. of Medicine, Tulane Univ. 
School of Medicine, New Orleans, La.; Depts. of 
Biochemistry and Medicine, Vanderbilt Univ. 


School of Medicine, Nashville, Tenn. Evaluation of 


the nutriture of 126 persons from 4 population seg- 
ments— pre-school, pre-adolescent, mothers of chil- 
dren under 2 years, and other adults— was made in 
Norris Point, Newfoundland, in July, 1948. Follow- 
ing a comparable study in 1944 (J. Lab. Clin. Med. 
30: 475) compulsory enrichment of flour was insti- 
tuted. Dietary patterns were similar in the 2 
studies, } or more of the calories of half the subjects 
being derived from flour and cereals. Low intakes of 
ascorbic acid, calcium, vitamin A and riboflavin 
occurred in 25 to 50% of the examinees. The inci- 
dence of subjective complaints attributable to mal- 
nutrition was essentially the same in both surveys. 
Physical findings in 1948, as compared to 1944, 
showed somewhat less nasolabial seborrhea, thick- 
ening and pigmentation of pressure points, circum- 
corneal injection, neurologic changes, and a definite 
decrease in the incidence and severity of lingual 
lesions. The same or increased incidence was noted 
for cheilosis, conjunctival injection, dental caries, 
gingival changes, follicular keratosis and angular 
fissuring. Less conjunctival thickening was ob- 
served in pre-school children, an equal.amount in 
other groups. Serum protein, hemoglobin, and vita- 
min A levels were generally satisfactory. Distribu- 
tion of serum ascorbic acid was : 0.13, 0.39, and 0.65 
mg/100 cc. for the first, second, and third quartiles, 
respectively. Four-hour urinary excretion, after an 
oral test dose of vitamins, was frequently low for 
riboflavin, but usually comparable to that in a 
group of normal laboratory subjects for thiamine 
and N’-methylnicotinamide. Correlations between 
dietary intake, physical signs, and laboratory find- 
ings will be presented and the significance of the 
data discussed. 

Interrelation of age, serum cholesterol, and 
basal metabolism of women. Mary R. Gram (by 
invitation) and RutH M. Leverton. Human 
Nutrition Research Laby., Univ. of Nebraska, 
Lincoln, Neb. Serum cholesterol and basal meta- 
bolic rate were determined on 130 women between 
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the ages of 18 and 70 years and living on self-chosen 
diets. Total serum cholesterol was determined on 
fasting blood samples by the Liebermann-Burchard 
reaction modified by Hoffman. Basal metabolic rate 
was determined with a Benedict-Roth respiration 
calorimeter and the results compared with normal 
values calculated on the basis of ideal weight by the 
method of DuBois as modified by Boothby and 
Sandiford. The women studied were in the follow- 
ing age groups : 18-25 yr., 52 subjects ; 30-40 yr., 
subjects ; 40-50 yr., 28 subjects ; 50-60 yr., 32 sub- 
jects ; and 60-70 yr., 20 subjects. The mean serum 
cholesterol for each age group was 177.4, 2008, 
207.7 , 250.6, and 257.4 mg. % respectively. Analysis 
of variance indicates this increase of cholesterol in 
serum with increasing age is significant. The mean 
basal metabolic rate for all women was 7% below 
the standard. The means of the basal metabolic 
rates for each age group were not significantly dif- 
ferent. The relationship of basal metabolic rate to 
serum cholesterol and other blood values is being 
investigated for each age group. 

Goiter in West Virginia. Istpor GREENWALD. 
Dept. of Chemistry, New York Univ. College of 
Medicine, New York City. In 1928, Kimball, rely- 
ing upon statements by ‘older physicians’ in 
Charlestown, claimed that goiter had been ‘exceed- 
ingly rare’ in the Kanawha valley before 1900 and 
that the high incidence in 1922 was due to replace- 
ment of local salt by a refined product, ‘‘the only 
change in food or water’’ that had occurred in the 
interval. The Journal of the American Medical 
Association has recently reiterated that claim (135, 
434, 1947). The only information available regard- 
ing the iodine content of the local salt is given by 
Grimsley (West Virginia Geological Survey, Re- 
ports, vol. 4) : the brine of the one well open in 1909 
contained only one part of NaI per 61,400 parts of 
NaCl. Moreover, Drake, writing from ‘among the 
upper waters of the Kanawha’ in 1850, stated 
“Goitre. Cases are scattered here and there. | 
think they are not more numerous in proportion to 
the population than in the valleys of the Scioto and 
Cuyahoga’”’ (Western Lancet 11: 558). Earlier re- 
ports of goiter in West Virginia are mentioned by 
Barton (Memoir Concerning Goiter, 1800). In 189, 
goiter had disappeared from many parts of the 
country in which it had been endemic (Osler, Am. 
J. Med. Sci. 106: 503). Later, the disease reap- 
peared. This sequence was well illustrated at Ed- 
monton. There, too, an ‘older physician’ denied 
that the disease was present before 1900. However, 
cretins and large goiters were common in 1820 and 
many young girls had goiters as late as 1863. (Greet- 
wald, Bull. His. Med. 17: 229, 1945.) 

Effect of various amino acids on rats receiving 
niacin-tryptophan deficient rations. L. V. HANKES, 
L. M. Henperson (by invitation) and C. A. 
ELVEHJEM. Dept. of Biochemistry, College of Agr 
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culture, Univ. of Wisconsin, Madison, Wis. Previ- 
ous work has shown that 0.078% DL-threonine or 
0.204% DL-phenylalanine will cause a growth inhi- 
bition in rats on a 9% casein sucrose ration deficient 
in niacin. The active isomers were found to be 
L-threonine and D-phenylalanine. When the 0.2% 
L-cystine, which is normally included in the ration 
was omitted, almost normal growth was obtained in 
the presence of 0.078% DL-threonine, 0.208% DL- 
phenylalanine, 2% acid hydrolyzed casein, or 2% 
glycine. However, the addition of 0.2% L-cystine 
with any of the above materials caused growth inhi- 
bition. When 0.2% DL-methionine replaced 0.2% 
L-cystine a growth inhibition occurred only with 
0.078% DL-threonine or 2% acid hydrolyzed casein. 
Urine excretion studies indicated that acid hydro- 
lyzed casein did not affect the amounts of 
N'methylnicotinamide or nicotinic acid excreted. 
DL-threonine (0.078%) in the presence of either 
L-cystine or DL-methionine did not affect the nico- 
tinic acid levels in the urine. Since rats on a 9% 
casein dextrin ration showed a growth inhibition 
only with 6% gelatin, and not with 0.078% DL- 
threonine or 2% acid hydrolyzed casein, the effect 
of coprophagy on growth inhibition was studied. 
Six % gelatin caused a growth inhibition when the 
rats were in a square cage, but not when in a tube 
cage. Feces were analyzed for niacin. 

Use of enriched cereals in certain diets con- 
sumed in the south. Harriet A. Harwin and Bev- 
LAH D. WEsTERMAN (introduced by Martua M. 
KraMER). Dept. of Foods and Nutrition, Kansas 
Agr. Exp. Sta., Kansas State College, Manhattan, 
Kan. Growth studies were made on young albino 
rats fed diets based upon the food consumed by 
certain low income groups in the South, to deter- 
mine the significance of the use of enriched flour as 
a source of the B vitamins. The Negro tenants of 
the Mississippi Delta consume diets made up pri- 
marily of molasses, fat, cereals and black-eyed-peas 
with small quantities of eggs, vegetables, fruits and 
milk. When 58% of the calories in such a diet was 
derived from cereals, the growth of the rats con- 
suming the diets containing enriched flour as the 
cereal component was greater than those consuming 
an equal quantity of non-enriched flour. When 45% 
of the total calories were derived from cereal, there 
was no difference in the growth gains made by the 
rats on the diets containing enriched and non- 
enriched flour. Certain people in South Carolina 
consume diets consisting of limited quantities of 
fat, meat, milk, eggs, vegetables, fruits and large 
quantities of cereals. When such diets were fed to 
rats and 50% of the total calories of the diet was 
furnished by enriched flour the animals with en- 
riched flour in the diet made on the average 10 gm. 
greater growth gains than did those with non-en- 
riched flour in the diet. When the enriched and 
non-enriched flour were fed at a level of 40 and 33% 
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of the total calories in the diet no difference was 
noted in the average weight gains of the rats. 

Concurrent feeding of amino acids. RicHarp 
HENDERSON (by invitation) and Roserr S. 
Harris. Nutritional Biochemistry Labs., Mass- 
achusetts Inst. of Technology, Cambridge, Mass. 
Groups of weanling rats were fed a basal dict 
containing casein (30), corn starch (55.4), hydro- 
genated fat (10), tryptophan (0.17), histidine 
(0.13), saltmixture (4) and vitamin mixture (0.36). 
Control groups received the basal diet + 1% lysine. 
Test groups received the basal diet and the basal 
diet + 2% lysine at alternate feedings. The lysine 
replaced equal weights of corn starch in the diet. 
Groups were fed (1) one hour and fasted 7 hours, 
(2) one hour and fasted 5 hours and (3) one hour 
and fasted 3 hours throughout successive experi- 
ments lasting 27 days. A time-interval feeder was 
devised for the automatic opening and closing of 
the feeding jars. Significant differences were noted 
in nitrogen retention and in body weight gain, 
weight gain/gram of diet eaten, weight gain/gram 
of lysine eaten. These differences were greater as 
the feeding intervals lengthened. Thus a delay of 3 
hours or longer, in the feeding of lysine as a supple- 
ment to a lysine-low diet interfered with metabo- 
lism. Lysine must be fed concurrently with other 
amino acids in the diet for most efficient utilization 
by the rat. 

Vitamin B,, in swine nutrition. A.G. HoGan and 
G.C. ANDERSON (by invitation). Depts. of Animal 
Husbandry and Agricultural Chemistry, Univ. of 
Missouri, Columbia, Mo. Six pigs were taken from 
their mothers at 2 days of age and transferred to 
cages with wide-mesh wire floors. They were reared 
on synthetic milk which included ‘vitamin-free’ 
casein, sucrose, corn starch, lard, mineral salts, and 
generous supplies of vitamins A, D, E, K, thiamine, 
riboflavin, pyridoxine, pantothenic acid, niacin, 
choline, biotin, folic acid and inositol. Three of the 
pigs were given intramuscular injections of crystal- 
line vitamin Biz (Merck) at 3-day intervals, until 
they were 38 days old. One pig received a total of 
50, asecond received 100, and the third received 200 
meg. All 6 pigs grew at about the same rate for the 
first 6 weeks. In the following 4-week period the 
pigs that received the injections made an average 
gain of 26.8 lb., the others gained 15.9 lb. In the 
following 6-week period one pig that did not receive 
vitamin Bz died, unexpectedly, and one has not 
gained consistently. The third began to decline and 
when injected with a total of 15 meg. of vitamin By 
it began to gain at a moderate rate. The 3 that had 
received the vitamin injected grew at a uniform 
rate with an average gain of 58.8 lb., which is excep- 
tional for that age. Three sows in all have been 
reared on synthetic diets. Two farrowed but were 
unable to rear their litters. The third never became 
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pregnant, presumably because of a constriction in 
each Fallopian tube. 

Role of methionine in the protein metabolism of 
the rat. CeciLteE Hoover (by invitation), PEarL 
Swanson, and HELEN MerRIAM STEwart (by invi- 
tation). Nutrition Laby., Foods and Nutrition 
Section, Iowa Agr. Exp. Sta., Iowa State College, 
Ames, Iowa. Methionine, when added as a supple- 
ment to a nitrogen-poor diet offered to rats for a 
period of 21 days, exerts a marked body-sparing 
action. It has been postulated that in its absence, 
the bedy raids its own tissues to secure this com- 
pound for the fabrication of an essential metabo- 
lite(s). This hypothesis is being tested by studies 
of the partition of urine excreted by rats under 
various experimental conditions. The reduced ex- 
cretion of urinary nitrogen resulting from the 
dietary addition of methionine is due to a marked 
decrease in both the total and relative amounts of 
urea nitrogen. Effects induced by the supplemen- 
tary feeding of certain analogs of methionine also 
have been investigated. An accelerated catabolism, 
for example, accompanies the administration of 
ethionine. Although the quantity of nitrogen ex- 
creted is increased by 148 mg., the excretion of urea 
remains constant. Ethionine apparently acts like 
an antagonistic substance, thereby indicating that 
methionine occupies a key position is some meta- 
bolic reaction, and is important in this connection 
as a whole molecule rather than by virtue of specific 
constituent groupings. With caloric restriction, the 
elimination of fat from the test ration of rats results 
in a striking increment in urinary nitrogen due to 
increased quantities of urea. The addition of methi- 
onine averts the catabolic action of the low fat diet 
under these conditions. The ameliorative influence 
of dietary fat appears to rest on its ability to reduce 
the catabolism of compounds, the end products of 
which show up in the non-urea nitrogen fraction of 
urine. 

Fatal lung hemorrhage and liver damage in rats 
prevented by vitamin E. E. L. Hove, D. H. Copr- 
LAND (by invitation) and W. D. Satmon. Laby. of 
Animal Nutrition, Alabama Polytechnic Inst., 
Auburn, Ala. Young rats died suddenly after an 
average of 53 days on a Vitamin E-free, low-casein, 
high-fat diet. A sex difference in incidence was 
apparent: death came to 80% of the males (30/37) 
but only 30% of the females (3/10). No spontane- 
ous deaths occurred among 28 litter mate controls 
receiving 7 mg. DL alpha tocopherol weekly. The 
diet contained water-washed casein 10, lard 19, cod 
liver oil 1, salt mixture 4, sucrose 66, choline 0.2, 
and an abundance of B vitamins. Necropsy revealed 
3 major types of lesions : massive hemorrhage in the 
lungs; distension of small and large blood vessels 
of the body ; and grossly evident liver damage which 
histologic section showed to be zonal necrosis. Evi- 
dence of Vitamin-E deficiency was shown by 
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blanching of the teeth, testicular atrophy, creatin. 
urea, and depressed growth (0.86 gm/day as com- 
pared with 1.26 gm/day for controls). Methionine, 
cystine or theophylline (0.1%) did not protect, al- 
though a higher casein level did. With 18% casein 
in the E-low diet, growth was optimum, and the 
rats remained in apparent good health for a year, 
The protective factor in casein could be destroyed 
by hydrogen peroxide. Death and liver damage 
occurred in 5 of 6 rats on E-low diets containing 18% 
oxidized casein fortified with tryptophane and 
methionine. The DL-methionine requirement for 
maximum growth was over 1% although this level 
did not protect against the acute Vitamin-E defi- 
ciency. 

Influence of vitamin E on the creatine and creat- 
inine excretion of rats poisoned with CCl. E. L. 
Hove. Laby. of Animal Nutrition, Alabama Poly- 
technic Inst., Auburn, Ala. A sharp increase in 
creatine excretion and a reduction in creatinine 
excretion has been observed in rats poisoned with 
CCl. The same condition occurs as the result ofa 
chronic vitamin-E deficiency. Therefore a study 
was made of the influence of vitamin E on the crea- 
tine-creatinine excretion pattern following CCk. 
Groups of rats on a 10% casein, E-low diet were fed 
0, 0.5, 2.5and 12.5 mg. of DL, alpha tocopherol daily 
for 10 days prior to injections of single doses of 1 ce. 
of CCl./kg. body weight. The maximum creatine 
excretion level, expressed as mg/rat/day, was 25 
for the E-free group, but only 7 for the group fed 
the highest tocopherol level. The fall in the creat- 
inine excretion was delayed in the tocopherol fed 
group and the return to normal values was more 
rapid. The lower tocopherol levels gave intermedi- 
ate values. Half of the E-free control group died as 
the result of CCl,. None of the tocopherol-fed rats 
died. The values given for the creatine-creatinine 
excretion of the E-free group are based on sur- 
vivors. 

Role of the gastrointestinal tract in the conver- 
sion of tryptophan to nicotinic acid. James M. 
Hunb ey (introduced by F. 8. Darr). Experimen- 
tal Biology and Medicine Inst., National Inst. of 
Health, Bethesda, Md. Several investigators have 
advanced evidence indicating that the intestinal 
bacteria can supply a part or perhaps all of the re- 
quirement for nicotinic acid in certain species. 
Since tryptophan is known to be a dietary precur- 
sor of nicotinic acid, the idea has been advanced 
that intestinal bacteria may convert tryptophan to 
nicotinic acid. To test this possibility, we have 
studied the efficiency of conversion of tryptophan 
to nicotinic acid in rats before and after surgical 
removal of the gastrointestinal tract. The amount 
of urinary N’-methylnicotinamide (NMN), e¢x- 
pressed as + per 100 gm. of rat in 24 hours, was used 
as an index of the amount of nicotinic acid synthes- 
ized. 100 mg. of L(-)tryptophan given subcutane- 
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ously in 10 cc. of saline was the test dose in all 
instances. 26 male rats weighing about 250 gm. each 
were maintained on a basal purified ‘nicotinic acid 
free’ diet. The rats excreted 120 7 of NMN on this 
diet alone. Tryptophan increased the excretion to 
1274 y. After surgical removal of the entire intes- 
tine, excepting the stomach, the basal excretion of 
NMN was 246 y. Tryptophan increased the excre- 
tion to 2156 y. After gastrectomy only, the basal 
excretion was 182 y which tryptophan increased to 
1864 y. These data have been interpreted to mean 
that neither the stomach nor the bacteria of the 
intestinal tract are involved in the synthesis of 
nicotinic acid from tryptophan. 

Comparison of sugars in the purified diet of baby 
pigs. S. R. Jonnson. Dept. of Animal Industry, 
Univ. of Arkansas, Fayetteville, Ark. Five litters 
of baby pigs were fed ‘synthetic’ milk in which all 
nutrients were in purified form. When the carbo- 
hydrate was sucrose, acute diarrhoea quickly de- 
veloped, resulting in rapid weight loss and death 
within 48 hours unless a ration change supervened. 
Hemorrhagic kidney syndrome, probably like that 
observed in young rats on low choline sucrose-base 
diets, resulted from the use of sucrose. When the 
ration was quickly changed to cows’ milk, recoyery 
occurred. If the pigs were started on cows’ milk and 
changed very gradually to the sucrose-base diet, 
they tolerated the sucrose. Addition of 16% yeast, 
0.4% d-1 methionine, or a double allowance of pure 
vitamins did not prevent the sucrose syndrome. 
Glucose (‘Cerelose’) instead of sucrose in the puri- 
fied diet resulted in uneventful growth with little 
or no diarrhoea or kidney damage. Lactose was 
satisfactory in the starting ration but pigs on the 
lactose-base diet eventually developed chronic di- 
arrhoea, grew more slowly than those receiving glu- 
cose, and one pig continued on the lactose diet 
developed probable biotin deficiency. Levulose was 
unsatisfactory as the carbohydrate (2 cases), and 
addition of sucrase enzyme to the sucrose-base diet 
did not improve performance (2 cases). Baby pigs 
could be started very successfully with only one 
small nursing of colostrum, cows’ milk while learn- 
ing to drink the first day, then with the purified 
diet with either glucose or lactose as the carbo- 
hydrate. 

Perspiration as a factor influencing the iron 
requirement. Frances A. JOHNSTON and GLADys 
C. Hagan (by invitation). N. Y. State College of 
Home Economics, Cornell Univ., Ithaca, N. Y. In 
studies of the iron requirement the loss of iron in 
perspiration is not usually taken into consideration. 
Unless the loss is extremely small it will raise the 
requirement appreciably because of the low per- 
centage of iron absorbed from the diet. The problem 
of collecting perspiration free of contamination is 
80 difficult that all we could do was obtain a value 
Which would set a top limit to the amount of iron 
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that might be present. The iron content of filtered 
water collected from washing 2 subjects after per- 
spiring for 2 hr. at 100°F. and 59-67% relative 
humidity was 0.02, 0.02 mg. respectively. This 
would amount to 0.24 mg. for 24 hr. of profuse per- 
spiration. Since perspiration seldom continues at a 
profuse rate for 24 hr., a loss as large as this would 
be unusual. Perspiration induced by high tempera- 
tures and humidity and collected without dilution 
was found to contain a mean value of 0.06, 0.05, 0.03, 
0.02 and 0.04 mg/I. for each of 5 subjects. Except 
under extreme conditions of temperature, humidity 
or activity, the excretion of perspiration probably 
does not exceed 1 1/day. Thus, under normal living 
conditions in the north temperate zone, the loss of 
iron in perspiration is negligible and probably does 
not exceed 0.02 to 0.06 mg/day. The possibility that 
perspiration contains no iron can not be ignored. In 
3 of the 19 samples collected from the 5 subjects no 
iron was present. 

Color measurement in products of rice milling. 
Marinus C. Kix. Univ. of Arkansas, Fayetteville, 
Ark. Whole kernel samples of mill products (brown, 
first break, second break, and head or white rice) 
of Blue Rose, Zenith, California Pearl and Nira, 
tested for color with the Hardy self-recording pho- 
toelectric spectrophotometer, gave average per- 
centage reflectances at 460 mu and at 660 mu: for 
brown rice, 25 and 51; for first break, 33.6 and 59.2; 
for second break, 36.2 and 61.3 and for head rice, 
36.1 and 60.6. In the whole visible region (especially 
in the yellow), reflectance values between brown 
and white rice differed considerably, were small 
between first break and nonappreciable between 
second break and white. The photovolt photoelec- 
tric reflectometer, with blue, green and red filters, 
gave similar results. Blue and green filters were 
more effective than the red filter. In these latter 
studies rice samples with different bran removal 
(1 to 10%) were tested for color. The widest spread 
of readings between samples of one variety is ob- 
tained when measurements are made with ‘sup- 
pressed zero.’.Using the blue filter and for brown 
rice a setting at 0, gave readings for first break, 
second break and head rice of 50, 58 and 69 respec- 
tively. The results of these reflectometer studies 
might find application in government grading, in 
description of standards for rice and in controlling 
rice milling to a specific degree of whiteness. 

Pteroylglutamic acid studies on patients with 
tropical sprue: Factors affecting urinary excretion 
levels. ExvizaBetH M. Knott and Ramoén M. 
SuArez (introduced by R. R. Witt1aMs). School of 
Tropical Medicine, San Juan, Puerto Rico. The 
urinary excretion of pteroylglutamic acid has been 
assayed with Lactobacillus casei, for 313 24-hour 
specimens and 237 2-8-hour -collections, from 65 
individuals. Patients with tropical sprue were diag- 
nosed in accordance with the criteria defined by 
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Sudrez, et al. (Ann. Int. Med. 26: 648, 1947). Re- 
sults are reported as micrograms. The average total 
daily excretion for sprue patients was 1.109 (range 
for 6 patients 0.166-0.778, and 4 patients 1.180- 
3.068). Eight staff members averaged 1.693 (range 
0.920-4.100). Two non-sprue, anemic patients ex- 
creted 0.418 and 0.243 on a low protein diet, in- 
creased to 0.650 and 0.433 when niacin was added, 
and increased to 1.544 and 1.273 when given the 
regular hospital diet. Three anemic patients on a 
diet high in protein and vitamins, plus injections 
of liver extract, excreted an average of 4.340 (range 
3.909-4.715). The night rate of excretion, in ug/hr., 
was 0.022 for sprue patients, 0.057 for other hospital 
patients, and 0.076 for staff members. During fast- 
ing in the morning, the rate of excretion decreased 
for sprue patients to 0.016, but increased to 0.094 
and 0.119 for the other hospital patients and staff 
members. One staff member, although receiving an 
excellent diet, excreted amounts of pteroylglutamic 
acid comparable to the lower figures for sprue pa- 
tients, and had a tendency for repeated episodes of 
a spruelike syndrome. Women during the last tri- 
mester of pregnancy had night excretion rates of 
0.068 and fasting rates of 0.101, but decreased to 
0.049 and 0.091 during the first week postpartum. 

Paradoxical relationship between serum level 
and liver content of vitamin A. R. F. Krauss (in- 
troduced by H. B. Pierce). Dept. of Biochemistry, 
College of Medicine, Univ. of Vermont, Burlington, 
Vi. An examination has been made of the relation- 
ship between serum level and liver content of vita- 
min A in normal rats and those under the influence 
of varying degrees of vitamin-A depletion. An in- 
verse relationship has been found between the blood 
and liver levels of vitamin A in normal rats and in 
depleted animals whose liver content ranged as low 
as 600 1u/total liver. However, under conditions of 
more severe depletion when the total liver content 
fell below 600 1v, there was a parallelism between 
blood and liver levels. This evidence supports the 
hypothesis that there is a regulatory mechanism 
controlling blood vitamin-A levels of the rat which, 
under the conditions described above, operates to 
give an inverse relationship between blood level 
and liver content of vitamin A. This mechanism, 
however, fails to function under conditions of ex- 
treme depletion. 

Some inter-relationships of thiamine and fat in 
the nutrition of the rat. M. M. Kriper (by invita- 
tion) and N. B. Guerrant. Dept. of Agricultural 
and Biological Chemistry, Pennsylvania State Col- 
lege, State College, Penna. Studies, with regulated 
intakes of isocaloric diets, designed to clarify the 
probable inter-relationship of the thiamine and fat 
intake of the rat and the amounts of thiamine and 
fat stored in the rat’s body have yielded data that 
permit the following conclusions : 1) Increasing the 
thiamine intake from 2 to 1000 ug. daily had less 
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effect on increasing the body-weights of rats than 
did increasing the fat content of the diet from 0 to 
20%. This increase in body-weight was due primar- 
ily to greater fat deposition attained by the rats 
receiving the fat-containing diets. 2) The cardiac 
thiamine of rats was found to depend primarily on 
the thiamine intake and was not markedly affected 
by the fat content of the diet. 3) Under the condi- 
tions of the experiments, the fat content of the 
rat’s body was found to inerease with the fat con- 
tent of the diet and was not markedly influenced 
by the thiamine intake where the intake of this 
vitamin was 50 wg. or more/day. 4) The index of 
refraction of the body fat of rats was found to vary 
with the fat (Crisco) content of the rat’s diet and 
to decrease with an increase in the amount of fat 
present in the rat’s body. 

Effect of dietary restriction and rehabilitation 
upon the spontaneous activity of rats. Harry 
Krzywicki and Estuer Da Costa (introduced by 
Rosert E. Jounson). U.S. Army Medical Nutri- 
tion Laboratory, Chicago 9, Ill. During an average 
of 14 weeks, a control group of 12 male rats fed ad 
libitum gained 121% in weight with an average food 
intake of 14.9 gm/rat/day and showed an average 
activity of 1101 rotary cage revolutions/rat/day. 
Kighteen rats fed a quantitatively restricted but 
otherwise complete diet lost 42% in weight witha 
food intake of 8 gm/rat/day and an average activity 
of 7854 cage revolutions/rat/day. The peaks in ac- 
tivity of the restricted rats occurred during the 
6th, 9th and 10th weeks. Six rats fed 8 gm/rat/day 
of a low protein, high salt diet lost 32% in weight 
and showed an activity of 3351 cage revolutions/ 
rat/day. During dietary rehabilitation, spontane- 
ous activity decreased promptly and showed an 
average of 1143 revolutions/rat/day with a high fat 
diet, 1176 revolutions/rat/day with a high carbo- 
hydrate diet and only 640 revolutions/rat/day fora 
high protein diet. Thus both types of food restric- 
tion caused increased activity but different types 
of refeeding led to significantly different reductions 
of spontaneous activity. 

Nitrogen excretion of women related to the dis- 
tribution of animal protein in the daily meals. 
Rutu M. Leverron and Mary R. Gram (by invi- 
tation). Human Nutrition Research Laboratory, 
Univ. of Nebraska, Lincoln, Neb. This study isa 
preliminary investigation of whether the time ele- 
ment in the feeding of complete proteins affects the 
utilization of the nitrogen by human subjects. 
Fourteen college-age girls were kept on a constant 
diet which furnished 62 gm. of protein daily for 36 
days. During the first 18-day period a fruit-bread 
products-coffee breakfast, which furnished no pro- 
tein from animal sources, was served and all of the 
animal protein was given in the noon and evening 
meals. During the second 18-day period a glass of 
milk was taken from the evening meal and: added 
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to the breakfast. Metabolism data were secured on. 


all subjects for the last 9 days of each of the 2 
periods. The average daily excretion of nitrogen for 
all subjects for the first and second periods was 9.07 
and 8.57 gm. respectively for urinary nitrogen, and 
0.57 and 0.54 gm. respectively for fecal nitrogen. 
Differences between daily nitrogen excretion of the 
2 periods were not always statistically significant. 
On the same level of protein intake there was, how- 
ever, a persistent trend toward a lower nitrogen 
excretion when the animal protein from a glass of 
milk was in the breakfast than when the animal 
protein was present only in the noon and evening 
meals. All subjects were in nitrogen equilibrium 
during the first period and retained an average of 
1.03 gm. nitrogen daily during the second period. 

Studies involving protein stores in man. STANn- 
LEY Levey, JoHn E. Harroun and CHARLEY J. 
SmyTH (introduced by ArrHur H. SmitH). Wayne 
County General Hospital, Eloise, Michigan, and the 
Depts. of Physiological Chemistry and Medicine, 
Wayne Univ. College of Medicine, Detroit, Mich. 
The plasma volume (dye method), total circulating 
proteins and albumin were determined before and 
30 minutes after the infusion of 1000 ml. of physio- 
logical saline in 4 normal, healthy males and in 6 
male patients exhibiting various degrees of under- 
nutrition. The undernourished subjects were then 
placed on a high caloric (4000-5000), high protein 
(2.0 to 4.0 gm/kg/day) diet for a period of at least 
3 weeks after which the above procedure was re- 
peated. The subjects with normal nutrition demon- 
strated a constant response to the saline infusion 
characterized by an increase in plasma volume, 
approximately 350 ml., a decrease in serum protein 
concentration, but an increase in total circulating 
proteins. The albumin changes did not follow a con- 
sistent pattern. The response to the saline infusion 
exhibited by the malnourished patients was char- 
acterized by decrease in both the protein concen- 
tration and in the total circulating proteins, in spite 
of an increase in plasma volume. The malnourished 
subjects who were followed through the controlled 
dietary period demonstrated an increase in circu- 
lating proteins after the saline infusion similar to 
the normal controls. The major interest of this 
study centers on the changes in the circulating pro- 
teins following the saline infusion. The increase in 
circulating proteins demonstrated by the normal 
patients is explained by a washing into the circula- 
tion of proteins from a‘labile protein store. The 
decrease in circulating proteins exhibited by the 
undernourished patients is explained by a lack of 
labile protein stores. The change from the mal- 
nourished to the normal pattern after the period of 
dietary treatment demonstrates the repletion of 
the protein stores. 

Human urinary and fecal elimination of vitamin 
B; and 4-pyridoxic acid on a controlled diet. 
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HeLLEN LINKSWILER and May S. Reyno.ps (in- 
troduced by Heten T. Parsons). Dept. of Home 
Economics, Univ. of Wisconsin, Madison, Wis. The 
pyridoxine intake and the pyridoxine and 4-pyri- 
doxic acid elimination by 12 normal human subjects 
on a controlled dietary intake have been deter- 
mined. The diet furnished from 0.5 to 1.0 mg. of Bg 
and from 19 to 32 gm. vegetable protein per day by 
analysis. Supplements of thiamine, riboflavin, nia- 
cin and calcium lactate were given. Calories were 
adequate to maintain weight. A period of 9 days 
with no pyridoxine supplement was followed by a 
9-day period during which 15 mg. pyridoxine per 
day were given. In the first period, the pyridoxine 
and 4-pyridoxic acid eliminated ranged from 0.85 to 
3.7 mg. in excess of the pyridoxine intake. 4-pyri- 
doxic acid accounted for approximately 80% of this 
total excretion. Intestinal synthesis of Bs in man 
has been assumed by other investigators but has 
not been previously demonstrated. Studies of the 
effect of sulfasuxadine on synthesis are in progress. 
When the diet was supplemented with 15 mg. of 
pyridoxine HCl daily only 50 to 60% of the total 
intake was eliminated. 4-pyridoxic acid excretion 
during this period ranged from 75 to 80% of the 
total metabolites determined. 

Age and calcium utilization. C. M. McCay, F. 
E. Lovewace (by invitation), C. H. Liu (by invi- 
tation) and G. Kans (by invitation). Laboratory of 
Animal Nutrition, Cornell Univ., Ithaca, N. Y. 
Rats, starting at 38 days of age stored 90% of the 
calcium from a diet containing 0.3% Ca, until the 
animals were 110 days old. At 160 days of age these 
rats stored 55-65% of the Ca. Littermate rats fed a 
similar diet containing enough oxalate to tie up } of 
the dietary Ca stored only the free Ca until 70 days 
of age. After this age the utilization improved until 
80% of all dietary Ca was stored at 100 days of age. 
After this Ca storage was only 10% below the con- 
trols in spite of the presence of oxalates. If oxalates 
were fed with meat in the morning and calcium fed 
as milk 5 hours later, the utilization of Ca was im- 
proved during the months shortly after weaning, 
when assimilation of Ca was difficult. Analogous 
studies with young puppies gave similar results. 
In order to determine the effect of the lipids of the 
diet upon the wastage of dietary calcium in old 
rats, balances were run upon animals ranging 
from 450 to 900 days of age. On a weight basis the 
fat in the diet was varied from 2 to 30%. Under 
conditions of a constant but marginal daily intake 
of Ca, the higher fat levels created a greater 
negative balance. A similar effect was found when 
the percentage of Ca in the diet was kept constant 
but the Ca ingested was increased, due to the con- 
sumption of more of the low fat food. 

Effect of carbohydrate on the nutritive value 
of heated protein. Lvan J. MAprR (by invitation), 
LAWRENCE J. SCHROEDER (by invitation) and 
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Artuur H. Smitru. Dept. of Physiological Chemis- 
try, Wayne Univ. College of Medicine, Detroit, 
Mich. A nitrogen balance study was used to deter- 
mine the possible role of carbohydrate in altering 
the nutritive value of heated protein. A synthetic 
diet containing all the known dietary essentials 
was fed to three adult female dogs. Commercial 
and ‘carbohydrate-free’ lactalbumin, heated under 
various conditions, served as the protein nitrogen 
sources. All diets fed were isocaloric and daily 
nitrogen intakes kept at a constant minimal level 
for each dog. Based on the partition of nitrogen 
excretion between the urine and feces, no changes 
in digestibility or nutritive index occurred when 
the protein was dry-heated at 120°. Using the orig- 
inal lactalbumin as a criterion, significant de- 
creases in both digestibility and nutritive value did 
occur when the lactalbumin was autoclaved. This 
decrease in nutritive value was proportional to the 
severity of heat treatment. Commercial lactalbu- 
min contains large amounts of reducing sub- 
stances, chiefly lactose. Water extraction allowed 
almost complete removal of the carbohydrate. The 
extracted lactalbumin, heated in the same manner 
as the commercial lactalbumin, was fed in-another 
series of experiments. After removal of the carbo- 
hydrate, an increase was observed in both the 
digestibility and nutritive index of the autoclaved 
protein. The extracted lactalbumin was reconsti- 
tuted with lactose with respect to the carbohydrate 
content of the original protein. Upon heating, the 
carbohydrate content diminished and severe nega- 
tive nitrogen balances resulted. Decreased digesti- 
bility of the autoclaved lactalbumin, as evidenced 
by increased fecal nitrogen, accounted for the 
decrease in its nutritive value. Utilization of ab- 
sorbed nitrogen remained uniformly high in all 
cases. 

Effect of various degrees of starvation on 
gonadotrophic and lactogenic content of rat 
pituitaries. JosepH Meires and J. O. Rep (in- 
troduced by C. F. Hurrman). Dept. of Physiology 
and Pharmacology, Michigan State College, East 
Lansing, Mich. Five groups each of intact and ova- 
riectomized mature rats were put on full, %, 3, 4 
and no-feed regimes. The first 4 groups were 
killed at the end of 14 days and the 5th group at the 
end of 7 days. Pituitary gonadotrophic content was 
determined by injecting an aqueous aliquot of 5 
pituitaries from each group into 5 immature female 
rats during a 5-day period, and weighing the ovaries 
and uteri on the 6th day. Lactogenic potency was 
measured by injecting an aqueous aliquot of 2 
pituitaries from each group intradermally over the 
crop glands of 5 pigeofis during a 4-day period, and 
rating the crop responses on the 5th day. Regard- 
less of the degree of starvation in either intact or 
ovariectomized rats, there was no reduction in 
pituitary gonadotrophic content. This occurred 
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despite the marked atrophy of the ovaries and uterj 
of the intact rats, and the high initial pituitary 
gonadotrophic content of the ovariectomized rats, 
Pituitary lactogenic potency was reduced in both 
intact and ovariectomized rats on the 3, } and no- 
feed regimes, corroborating the report of Meites 
and Turner (Mo. Agr. Exper. Sta. Res. Bul. 416, 
1948) that mother rats starved during lactation 
show a decrease in pituitary lactogenic content. 
It is concluded that during starvation, pituitary 
gonadotrophic content is not and pituitary lacto- 
genic content is an accurate index of the amount 
of hormone released into the blood stream. 

Folic acid deficiency and the respiration and 
pyruvate utilization of duckling erythrocytes and 
cardiac muscle. O. NEA MILLER (by invitation), 
Rosert E. Otson (by invitation) and FReprick 
J. Stare. Dept. of Nutrition, Harvard School of 
Public Health, and Dept. of Biological Chemistry, 
Harvard Medical School, Boston, Mass. Folic acid 
deficiency was induced in 4-day-old white Pekin 
ducklings by feeding a purified diet supplemented 
with sulfaguanidine. After the onset of anemia, the 
deficient birds were taken for respiration studies 
by the direct method of Warburg. Controls fed the 
deficient diet plus folic acid were tested simul- 
taneously. Blood was drawn from the jugular vein 
into heparinized syringes, centrifuged, and washed 
once with cold phosphate-saline at pu 7.4. Slices of 
heart ventricle from the same birds were prepared. 
The washed red cells and the cardiac muscle slices 
were then incubated at 37°C. for 1 hr. after equi- 
libration in an atmosphere of oxygen. When pyru- 
vate was added as substrate, it was initially present 
in the medium. The disappearance of pyruvate and 
formation of lactate was determined chemically 
and the net pyruvate utilization, i.e., the con- 
version of pyruvate to non-lactate products, cal- 
culated. Data obtained with heart muscle slices 
are expressed in terms of (Q) while that obtained 
with the red cell suspensions are expressed in 
terms of microliters of substrate or oxygen utilized 
per ml. of standard blood (hematocrit = 38). 
Slices of ventricle from folic acid deficient ducks 
showed no depression in oxygen cons:mption be- 
low that of controls either with added pyruvate 
(Qo. = 12) or without pyruvate (Qo, = 9). The 
conversion of pyruvate to lactate, however, was 
increased, and the conversion of pyruvate to non- 
lactate products was decreased approximately 20% 
by the deficiency. The erythrocytes from deficient 
birds showed a decrease in both respiration and 
pyruvate utilization. 

Fate of ascorbic acid, dehydroascorbic acid 
and diketogulonic acid in the animal body.. MARY 
B. Mitts (by invitation), CHartorre M. Dam- 
RON (by invitation) and Josreru H. Rog. Dept. of 
Biochemistry, School of Medicine, George Wash- 
ington Univ., Washington, D. C. Normal guinea 
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pigs maintained on a stock diet supplemented with 
cabbage were injected or fed by stomach tube with 
pure solutions of ascorbic acid, freshly prepared 
dehydroascorbic acid, or a calcium diketogulonate. 
After 1 or 2 hours, the animals were sacrificed and 
the various tissues analyzed for ascorbic acid, 
dehydroascorbic acid, and diketogulonic acid. 
Ascorbic acid was recovered as such to the extent 
of about 40-50% of the amount administered. 
Dehydroascorbic acid was recovered to about 30- 
40% of the amount given and some was reduced 
to ascorbic acid or converted to diketogulonic acid 
in the animal body. Diketogulonic acid was re- 
covered to about 25-30% of the amount given and 
there was no evidence of transformation to the 
other two compounds being analyzed. Young guinea 
pigs about 50-100 gm. in size were used as a check 
upon the total recoveries obtained with adult pigs. 
The animals were injected with the test compound 
and killed 1 or 2 hours after injection. The animal 
was skinned and the carcass was ground into a 
slurry in the Waring blendor under 10% stannous 
chloride solution containing CO2. The slurry was 
made to a satisfactory volume with 5% HPO; and 
analyzed for total ascorbic, dehydroascorbic and 
diketogulonic acids. Recoveries were a little higher 
with ascorbic and dehydroascorbic acids, and a 
little lower with diketogulonic acid, than those 
obtained with adult animals. The data obtained 
with young guinea pigs confirmed the observa- 
tions on the fate of the three compounds in adult 
animals. 

Essentiality of vitamin B,. for the baby pig, 
with preliminary quantitative data. A. L. Nrevu- 
MANN (by invitation), Marian F. James (by invi- 
tation), J. L. Kriprer (by invitation) and B. 
Connor Jounson. Dept. of Animal Science and 
Division of Animal Nutrition, Univ. of Illinois, 
Urbana, Ill. Isolated soybean protein ‘synthetic 
milk’ fed to baby pigs was improved by supplemen- 
tation with a vitamin Biz concentrate, both from 
the standpoint of growth and of physiological well- 
being. Forty-two micrograms of vitamin Bi:/kg. 
dry matter in the diet produced the maximum 
growth response and improved hematopoiesis. 
Grossly, the vitamin By deficient pigs were ex- 
tremely irritable, sensitive to touch, sluggish in 
their movements, and a number of the pigs were 
unable to stand upon their rear legs. All the vita- 
min By pigs on the two highest levels fed grew 
better and showed none of the above symptoms. 
One group fed a manure factor concentrate showed 
the same gross symptoms as the vitamin Bj: de- 
ficient pigs but grew almost as rapidly as those fed 
the higher levels of vitamin B12. Hematopoiesis was 
rather severely strained in all the pigs fed the Bis 
deficient diets as well as in those fed the manure 
factor, as indicated by bone marrow and blood 
Studies, even though 0.4 gm. pteroylglutamic acid 
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was included per kg. dry matter in the diet. Histo- 
logical information on the nerves, gastro-intestinal 
tract and other organs will be presented, as well 
as data on the blood and bone marrow condition. 
The growth effect of the injection of crystalline 
vitamin Bi: in baby pigs fed the same basal diet 
will also be reported as well as some preliminary 
data on a pteroylglutamic acid vitamin By re- 
lationship. 

Biochemical studies on primigravidae on self- 
selected diets differing greatly in nutritive value. 
HELEN OLpHAM, BERNICE BLUM SuHErt (by invita- 
tion) and THEeLMA Porter. Dept. of Home Eco- 
nomics, Univ. of Chicago, Chicago, Ill. Primi- 
gravidae, living at home on self-selected diets, were 
studied for 10-day periods during each of the last 
5 months of pregnancy. All food eaten during the 
first 7 days of each period was weighed and samples 
were saved for thiamine, riboflavin, niacin, nitro- 
gen and tryptophane analyses. Intakes of other 
nutrients were calculated. Complete collections 
of excreta were made during the 7 days and aliquots 
analyzed. On the 7th, 8th, 9th and 10th days, after 
identical breakfasts, 4-hour urine specimens were 
collected. That on the 7th day served as a control 
and those on the 8th, 9th and 10th days as a meas- 
ure of riboflavin, niacin and thiamine test doses, 
respectively, which were given with breakfast.The 
average daily intakes of the different subjects 
ranged as follows: calories, 400 to 2300; protein, 10 
to 100 gm.; Ca, 0.1 to 2.7 gm.; iron, 4 to 150 mg.; 
vitamin A, 600 to 16,600 1U ; vitamin D, 500 to 3000 
Iu ; ascorbic acid, 6 to 160 mg.; thiamine, 0.35 to 
19 mg.; riboflavin, 0.23 to 20 mg.; niacin, 4 to 86 
mg. High intakes of vitamins and minerals were 
due for the most part to voluntary supplementa- 
tion; the low, to poor dietary habits. The propor- 
tion of the thiamine intake which was excreted 
was relatively constant whereas that of riboflavin 
varied directly with the intake. Test dose returns 
of both thiamine and riboflavin were very low on 
low intakes. Excretion of niacin metabolites on 
low intakes usually exceeded the amount of niacin 
ingested, sometimes by as much as 100%. Niacin 
test dose returns of these subjects also tended to be 
high. Consistently negative nitrogen balances were 
found only when the average daily protein intakes 
were less than 30 gm. 

Metabolism of radioactive acetate and pyruvate 
by cardiac muscle from normal and pantothenic 
acid-deficient ducklings. Ropert E. Otson (by 
invitation) and Freprick J. Stare. Dept. of 
Nutrition, Harvard School of Public Health, and 
Dept. of Biological Chemistry, Harvard Medical 
School, Boston, Mass. Acetate labeled in the car- 
boxyl with C™ and 2 isomers of pyruvate, labeled 
respectively in the carboxyl group and the alpha 
carbon atom were synthesized. Slices and dilute 
homogenates of heart ventricle from normal and 
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pantothenic acid-deficient ducklings were incubated 
with these substrates in Warburg flasks. The gas 
phase in the slice experiments was O2; in the ho- 
mogenates, air. Total pyruvate disappearance and 
lactate appearance were determined chemically 
and the conversion of pyruvate to non-lactate pro- 
ducts expressed as net —Qpyruvate. The rate of oxi- 
dation of the labeled carbon atom in the respective 
substrates was determined by counting the C“O, 
trapped in the center well. All substrates were 
tipped in from side arms after equilibration and 
gave a final concentration of 5 mm/]. The follow- 
ing representative data were obtained in a series of 
normal ducklings : 








| | Q | | 
a | Qcug, | Qeuo. 
| Net —Q | someeae | Qcu0, 


| Pyruvate; Car- | — | agg 

| | boxyl oe = | boxyl 
eee soe ne as les is Meee 
ies ete dea sk asue 5.2 | 2.8 1.8 1.1 
Homogenate.......... 3.8 | 3.7 | 2.2 0.7 





These data indicate that in the slice, but not in 
the homogenate, considerable amounts of added 
pyruvate are metabolized to non-lactate products 
without the loss of CO,.. The oxidation of added 
pyruvate in slices of ventricle from pantothenic 
acid-deficient ducks was essentially normal. In 
homogenates of deficient ventricle, however, there 
was a marked depression in pyruvate oxidation. 
The oxidation of the alpha-carbon atom was re- 
duced more than the rate of decarboxylation. The 
oxidation of acetate was reduced in both slices 
and homogenates. 

Relationship of riboflavin deficiency to adreni- 
cortical function as shown by carbohydrate metab- 
olism in anoxia. BLUEBELL READE(by invitation) 
and Acngs Fay Morean. Laby. of Home Eco- 
nomics, Univ. of California, Berkeley, Calif. 
Young rats were subjected fasting to anoxic anoxia 
after 1, 3, 5, 8 and 12 weeks on riboflavin-deficient 
diet. After the test period of 24 hours, blood sugar, 
liver glycogen and muscle glycogen were deter- 
mined. Comparable animals kept at sea-level under 
the same conditions were similarly examined, as 
were rats given the same diet plus riboflavin under 
anoxia and at sea-level. The total carbohydrate 
content of the deficient animals was greater than 
that of those on normal diet through the third week 
but this decreased rapidly below the normal fast- 
ing level in the 5th to the 12th week. Injection of 
0.1 mg. riboflavin immediately before, or of 2 ml. 
cortin in the 24 hours just preceding the test 
period, restored the carbohydrate-producing 
capacity of the deficient rats. Injection of desoxy- 
corticosterone, 5 mg. in oil, in the 48 hours pre- 
ceding the test had little effect. Adrenalectomized 
rats on the control diet were not enabled to in- 
crease their carbohydrate content by injections of 


FEDERATION PROCEEDINGS 





Volume 8 


0.1 mg. riboflavin. Pair-fed normal controls ex. 
hibited increased gluconeogenetic capacity above 
that of the full-fed positive controls. The behavior 
of the deficient animals corresponded with that 
described by Selye as ‘alarm reaction’ during the 
first part of the deficiency and ‘collapse’ in the 
latter part. This may indicate that the state of 
riboflavin deficiency involves increased adreni- 
cortical activity at first followed by adrenal cortex 
exhaustion. Either the complete cortical extract, 
cortin, or riboflavin substituted for, or restored 
adrenicortical function. 

Relation of age to ascorbic acid metabolism in 
guinea pigs. Mary E.izaBetru Rew. Expt’l. Biol. 
and Med. Inst., N. I. H., Bethesda, Md. Two 
groups of inbred male guinea pigs, one slightly over 
2 months of age and the other ranging from 1 to over 
3 years, were fed a commercial pelleted diet, sup- 
plemented with 1% of powdered yeast, vitamin E, 
and a small amount of fresh carrots. Daily intra- 
peritoneal injections of ascorbic acid (5 mg/100 
gm.) were given for at least 3 weeks before the 
experiments were made. At periods varying from 
} to 24 hours after the usual daily injection, blood 
samples were taken, following which the animal was 
killed. The liver, kidneys, spleen, adrenals, and the 
contents of the gastrointestinal tract were re- 
moved, assayed for ascorbic acid and the responses 
of the young and old groups to the experimental 
procedure were compared. The basal, pre-injection 
levels in the blood and liver were found to be lower 
in the young animals. Following administration of 
the vitamin, the levels in both groups rose rapidly 
in the blood, kidneys, and liver but showed no 
consistent variations in the adrenals and spleen. 
The rapidity of increase and the subsequent return 
to basal levels varied from organ to organ. The 
young animal showed a more rapid increase in the 
liver content but it also decreased earlier. The 
kidneys of the young animal maintained a high 
level much longer than the older group suggesting 
the possibility of greater tubular reabsorption. 
Assay of the contents of the digestive tract yielded 
no evidence of more rapid excretion and destruc- 
tion in the younger group. It is known that the 
dietary requirements of vitamin C for young and 
old animals is approximately the same per unit of 
weight. However, these present results together 
with the results of earlier studies suggest that the 
younger animal actually stores and uses more 
vitamin C than the older animal. The evidence 
indicates that there is greater wastage in the older 
animals. 

Germ-free chick nutrition: development on 
synthetic-type diets. J. A. Reyniers (by invita- 
tion), T. D. Luckey (by invitation), P. C. TREX- 
LER (by invitation), R. F. Ervin (by invitation), 
M. Waener (by invitation), H. A. Gorpon (by 
invitation). Germ-Free Life Division, LOBU ND, 
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Notre Dame, Indiana; R. A. Brown, G. J. Man- 
NERING (by invitation) and C. J. CAMPBELL .(by 
invitation). Research Labys., Parke, Davis & Co., 
Detroit, Mich. The role of intestinal micro- 
organisms in nutrition research is of considerable 
theoretical and practical importance. Attention has 
been largely directed toward the possible synthesis 
of vitamins by the intestinal flora. This report 
records a study to determine whether germ-free 
chicks require a dietary source of unknown vita- 
mins. Chicks were obtained and reared germ-free 
according to the method of Reyniers et al. 
(LOBUND Reports, No. 2). The animals were 
fed autoclaved water and synthetic-type diets 
(with and without liver and yeast) for 4 to 9 weeks. 
Bacteriological tests (microscopic and cultural) 
showed the chicks to be free from all demonstrable 
living microorganisms. The diets used were ade- 
quate as shown by chemical and biological methods. 
The percentage of nutrients lost during auto- 
claving at 122°C. for 25 minutes is as follows: 
thiamin, 90; riboflavin, 15; niacin, 3; pantothenic 
acid, 45; pyridoxine, 31; biotin, 0; choline, 12; 
folic acid, 64; vitamin A, 19; vitamin E, 46; vita- 
min K, 38; lysin, 0; tryptophane, 8. Feather de- 
velopment was excellent in the germ-free chicks. 
When 4 weeks old, they were somewhat heavier 
than the control chicks fed the same diet in 4 of 
7 experiments. The presence of liver and yeast 
powder or fresh liver extract did not significantly 
increase growth rate or hemoglobin formation. 
Hematopoiesis was normal except for some devia- 
tions in the white blood cell picture. Perosis oc- 
curred in some of the germ-free birds. The results 
indicate that the nutritional requirements of germ- 
free chicks are similar to those of the controls. 
Therefore if the search for unknown vitamins is to 
be carried further, it is evident that either the 
diets or the animals used will have to be changed. 

Amino acids and vitamin B,, as supplements to 
plant proteins for growing chicks. L. R. RicHarp- 
son, L. G. Buaytock (by invitation), H. L. 
GerMAN (by invitation) and R. M. SHERwoop 
(by invitation). Texas Agricultural Experiment 
Station, College Station, Texas. Amino acids and 
vitamin Bie were investigated as supplements to 
commercial cottonseed meal low in gossypol and 
to soybean meal for growing chicks. The protein 
concentrates: were added in quantities to supply a 
total of 20% protein in the diet. One typical diet 
contained corn meal, protein concentrate, steamed 
bone meal, manganese sulfate and all vitamins re- 
quired by growing chicks. Another contained cere- 
lose instead of grain and mineral mixture instead 
of bone meal. The experimental period was 4 weeks. 
Chicks receiving the corn cottonseed meal diet 
Weighed an average of 150 gm. while those receiving 
the same diet plus 0.5% of 1(+) lysine weighed 
256 gm. When the basal diet contained 3% sardine 
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meal the chicks weighed an average of 206 gm, 


without and 252 gm. with lysine. The further addi- 
tion of 0.1% of pu-tryptophan and 0.2% of pt- 
methionine to the cottonseed meal sardine meal 
diet increased the weight to 282 gm. A vitamin By. 
concentrate was investigated as a supplement to 
cottonseed and soybean meals. Three chicks re- 
ceiving a cerelose cottonseed meal diet supple- 
mented with 0.8% of pt-lysine in addition to 
tryptophan and methionine weighed an average of 
228 gm. while 3 receiving the same diet plus 40 
Mceg/kg. of vitamin Bi. weighed an average of 
300 gm. Two groups of 17 chicks each receiving 
the cerelose soybean meal diet weighed an aver- 
age of 250 gm. without and 285 gm. with vitamin 
By. 

Metabolism of p-aminobenzoic acid and some 
of its conjugates by the rat. Tuomas R. Riaes 
(by invitation) and D. Marx Hecstep. Dept. of 
Nutrition, Harvard School of Public Health, Dept. 
of Biological Chemistry, Harvard Medical School, 
and Dept. of Biochemistry and Nutrition, Tufts 
College Medical School, Boston, Mass. The acetyla- 
tion of p-aminobenzoic acid (PAB) in rats has been 
shown to be diminished in pantothenic acid de- 
ficiency (J. Biol. Chem. 172: 539, 1948) and also to 
be influenced by deficiencies of thiamine and ribo- 
flavin and by the amount of PAB administered 
(J. Biol. Chem. in press). Since PAB can be con- 
jugated at the carboxyl group (with glycine) as 
well as at the amino group, it appeared that the 
extent of acetylation of the amino group would 
probably be influenced by the extent of conjuga- 
tion of the carboxyl group. Determinations of 
PAB, p-aminohippuric acid (PAH), and their 
respective acetyl derivatives were carried out on 
the urines collected for 24 hours after intraperi- 
toneal injection of various amounts of these 
compounds. Results showed intraconversion among 
the 4 substances, so that all four appeared in vary- 
ing proportions after PAB, PAH, or acetyl-PAH 
were injected. No acetyl-PAH was found after 
acetyl-PAB was given. The latter observation in- 
dicated that conjugation at the carboxyl end was 
prevented once conjugation had occurred with the 
amino group. Whenever the extent of acetylation 
of PAB was diminished by nutritional deficiency 
or by increasing the dose, conjugation at the car- 
boxyl group was reciprocally increased so that the 
total proportion conjugated at one position or the 
other remained constant. The extent of acetylation 
as affected by pantothenic acid deficiency and by 
glycine supply (modified by preadministration of 
benzoic acid or of glycine) has been studied after 
administrating PAB, PAH, and sulfanilamide. 

Availability of panthenol and calcium panto- 
thenate in relation to food intake. S. H. Rusin, 
L. DRextTeR (by invitation), M. E. Moore (by 
invitation) and R. Panxopr (by invitation). 
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Nutrition Laboratories, Hoffmann-La Roche Inc., 
Nutley, N. J. Previous work in this laboratory 
(J. Nutrition 35: 499, 1948) has indicated that 
the availability of calcium or sodium pantothenate 
to humans at elevated dosage levels is depressed by 
food intake to a considerably greater extent than is 
that of panthenol. Further study of this effect in 
rats by an excretion technique (J. Am. Pharm. 
Assn. 37: 498, 1948), at dosage levels within the 
linear working range of 1 to 10 mg/kg. permits the 
following conclusions to be drawn. 1) During ad 
libitum feeding, panthenol is approximately 200% 
(range: 193-267%) as available as equivalent 
amounts of calcium pantothenate at all doses fed. 
(A value of 100% denotes equal availability.) 2) 
Starvation for 24 hours (postabsorptive state) en- 
hances the absolute urinary excretion of panto- 
thenic acid in response to the ‘loading’ test doses at 
all levels, especially after calcium pantothenate. 
8) The relative availability of panthenol and cal- 
cium pantothenate in this postabsorptive state is of 
the order of 220, 140 and 116% at the respective 
dosage levels of 10, 5 and 2 mg/kg. 4) In contrast 
with Silber’s results with calcium pantothenate 
in dogs (Arch. Biochem. 7: 329, 1945), the post- 
absorptive urinary responses are not profoundly 
affected by the administration of food with the 
dose. However, a significant increase in fecal 
pantothenic acid does occur when 10 mg/kg. of 
calcium pantothenate is given with food, but not 
with 5 or 2 mg/kg. These results confirm and extend 
the previous findings in humans that the avail- 
ability of panthenol is better than that of calcium 
pantothenate under conditions of higher dosage and 
ad libitum feeding, and is more nearly equal in the 
postabsorptive state at lower doses. 

Vitamin A requirement of the turkey poult fed 
a purified diet. Water C. Russet, M. Wicut 
Taytor and Ropert VAN REEN (by invitation). 
Dept. of Agricultural Biochemistry, New Jersey 
Agr. Exp. Sta., Rutgers Univ., New Brunswick, 
N. J. Poults fed a purified diet in which protein 
was supplied as casein and gelatin and vitamin A 
as the acetate, required at least 3000 1u of the 
vitamin per kg. of diet (1360 1u/lb.) for normal 
growth. 5000 1u/kg. of diet (2270 1u/lb.) was re- 
quired to prevent all external signs of the de- 
ficiency, such as ruffled plumage, staggering gait, 
and cloudiness of the inner eyelid. After 6 weeks on 
experiment, no liver storage was found even at a 
level of 6000 1u/kg. of diet (2720 1u/Ib.). In all of 
the groups receiving the purified diet, the lining 
of the esophagus and crop presented a white fur- 
rowed appearance. Histological studies showed 
the development of very large cells in the epithelial 
layer with considerable exfoliation. It is not known 
whether this condition was the result of inadequate 
vitamin A or due to the physical character of the 
purified diet. On a practical mash the furrowed 
condition did not occur. For normal growth and 


FEDERATION PROCEEDINGS 


Volume 8 


external appearance, 5000 1vof vitamin A per kg. of 
diet (2270 1u/lb.) are considered adequate. 

Metabolism of tryptophan labeled with radio. 
active carbon. DatraReyA Rao Sanapi (by invi- 
tation) and Davip M. GREENBERG. Division of 
Biochemistry, Univ. of California Medical School, 
Berkeley, Calif. DL-tryptophan (200 mg.) labeled 
with C' at the beta-carbon was administered 
subcutaneously to rats made diabetic with phlor- 
hizin. From the subsequent 24-hour urine collec- 
tion, glucose was obtained as the phenylglucosazone 
which was then converted to the phenylgluco- 
sotriazole by treatment with cupric sulphate. The 
ketone bodies were obtained first as the mercury 
acetone complex and then as 2:4-dinitropheny]l- 
hydrazone. The glucose exhibited radioactivity but 
the acetone was inactive. The activity in the COQ,, 
obtained by treating the urine with urease, was 
too low to explain the activity in the glucose as 
being entirely due to CO, fixation. Upon degrading 
the glucosotriazole by oxidation with sodium 
periodate it was found that approximately one- 
fourth of the activity of the glucose molecule was in 
carbon 6 and another one-fourth in carbons 4 and 5. 
From the present knowledge of the products of 
tryptophan metabolism and from the isotopic dis- 
tribution in glucose it appears that a two carbon 
unit with C™ in the alpha-position is formed from 
tryptophan and is incorporated in the tricarboxylic 
acid cycle directly, but this two carbon unit does 
not form acetoacetate in the diabetic animal. 
Oxidative deamination and subsequent oxidative 
decarboxylation of kynurenine would yield the 
compound NH,-C,Hi-CO-C'* H.-COOH. In the 
phlorhizinised animal, this compound may break 
down to anthranilic acid and a two carbon deriva- 
tive. The formation of such a derivative has been 
confirmed by giving a normal rat 10 we (about 12mg) 
of the radioactive tryptophan together with p- 
amino-benzoic acid. The excreted p-acetylamino- 
benzoic acid was radioactive. 

Vitamin nutriture and tryptophan metabolism 
in man. HersBert P. Saretr and Grace A. GoLD- 
smitH. Nutrition Research Laby., Tulane Univ. 
School of Medicine, New Orleans, La. Further 
studies have been conducted on the excretion of 
nicotinic acid and tryptophan compounds by sub- 
jects maintained on a wheat diet, which provides 
about 40 gm. of protein and 6 mg. of nicotinic acid 
per day (J. Biol. Chem. 167 : 293, 1947). The addi- 
tion of DL-tryptophan to this diet leads to an 
increase in excretion of N’-methylnicotinamide 
which is not affected by supplementing the diet 
with 50 mg. of nicotinamide per day or with a com- 
bination of the other B vitamins. The high level 
of nicotinamide does not decrease the conversion 
of tryptophan to nicotinic acid compounds. The 
addition of DL-tryptophan to the diet leads to an 
increased excretion of two other compounds; one 
has tryptophan-like activity for Lactobacillus 
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arabinosus, but unlike tryptophan, can be readily 
extracted from the urine with ether; the other 
has nicotinic acid-like activity for Lactobacillus 
arabinosus after autoclaving the urine with strong 
acid. Nicotinic acid or nicotinamide administra- 
tion does not lead to the excretion of these com- 
pounds. The administration of 5 gm. of L- 
tryptophan per day to 2 subjects with pellagra was 
followed by some clinical improvement. These 
subjects excreted much more of the nicotinic acid- 
hydrolyzable compound than has been obtained 
after administration of 10 gm. of DL-tryptophan 
per day to other subjects. The ether extractable 
tryptophan compound was excreted in smaller 
amounts by these pellagrins than by subjects re- 
ceiving the racemic mixture. 

Relation of vitamin B,. to choline requirement 
of the rat and chick. A. E. ScHarrer (by invita- 
tion), W. D. Satmon and D. R. Srrenetu (by 
invitation). Laby. of Animal Nutrition, Alabama 
Polytechnic Inst., Auburn, Ala. A sparing action 
of vitamin Biz on the choline requirement of rats 
and chicks was noted. The severity and incidence 
of renal hemorrhage in weanling rats (AES strain) 
fed diets deficient in choline and substitute nu- 
trients, was markedly decreased by supplementing 
the diet with a vitamin B,2 concentrate. Diet 60 
(J. Nutr. 36: 739, 1948) supplemented with .04% 
and .06% of choline produced kidney hemorrhage 
within 14 days with incidences of 100% and 66%, 
respectively. The addition of a concentrate which 
supplied 3 vg. of vitamin Biz per 100 gm. of diet to 
diets supplemented with .08%, .04%, and .06% 
of choline reduced the incidence of renal damage to 
50%, 36%, and 0, respectively. Preliminary results 
indicated that on the basis of methyl equivalents 
DL-methionine had 100% of the theoretical potency 
of choline chloride when vitamin Bi: was added to 
the diet. Day-old leghorn chicks fed a diet com- 
posed of extracted peanut meal 30, extracted casein 
6, sucrose 36.9, salts 7, L-cystine .1, cod liver oil 
1, lard 19, and synthetic vitamins required .6% 
of choline for maximum growth in the absence of 
vitamin By. Supplementing this diet with 3 ug. 
of vitamin Biz per 100 gm. resulted in an increased 
growth increment of 75 gm. in 6 weeks. At 8 weeks 
the weight gain of chicks receiving only .2% of 
choline plus vitamin By, was equal to that of chicks 
receiving .6% of choline without vitamin By. 

Iron requirements of 6 adolescent girls. 
Dorerra ScuiaPHorr (by invitation) and FRANCES 
A. Jounston. N. Y. State College of Home Eco- 
nomics, Cornell Univ., Ithaca, N. Y. Six healthy 
girls, 13-14 years of age, who had passed the 
menarche, were subjects. Iron balance experiments 
were continued throughout 63 days. Two levels of 
iron were fed during 2 consecutive 4-week periods 
which were preceded by a 1-week adjustment 
period. The iron was provided by basal diets com- 
Posed of a variety of natural foods. Additional 
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foods, low in iron, were allowed according to choice. 
Individual retentions were obtained by deter- 
mining iron in foods, stools, and urines. In Period I, 
when the mean daily iron intake was 8.6 mg., the 
retentions were 0.80, 0.86, 1.22, 1.23, 1.42, 1.54, 
mg/day. In Period II, when the mean daily iron 
intake was 11.7 mg., the retentions were 0.33, 
1.15, 1.54, 1.75, 2.10, 2.22, mg/day. Iron is required 
by girls of this age for growth and to replace men- 
strual losses. Menses from each subject were 
analyzed for 3 or more periods. Mean menstrual 
losses of iron ranged from 6.12 to 52.57 mg/period. 
According to the estimations of Heath and Patek 
(Medicine 16: 267, 1937) girls of this age require 
0.40 mg. of iron daily for growth. When growth and 
menstrual losses were considered, 5 of the 6 girls 
retained enough iron to cover their needs on both 
levels of intake. Because the menstrual losses of 
some of these subjects were unusually low, an in- 
take of 8.6 mg. was sufficient. Possibly this in- 
take would not be adequate for many girls of this 
age. e 

Distribution and some properties of the mouse 
salmonellosis resistance factor. Howarp A. 
ScHNEIDER. Laby. of The Rockefeller Inst. for 
Medical Research, New York, N. Y. The assay 
method used to detect the effect of nutrients on the 
survivorship frequency of mice upon infection with 
Salmonella typhimurium was the Double Strain 
Inoculation (DSI) test, (J. Exp. Med. 87: 103, 
1948). The following materials, added toa synthetic 
diet, have been found to increase survivorship fre- 
quencies: whole wheat, corn meal, alfalfa, dried 
grass juice, brewers yeast, malted barley green 
and black tea, dried lemon peel. Fractionation 
studies on whole wheat have shown that activity is 
concentrated in the germ. White flour is inactive 
and bran only slightly active. The activity of the 
germ is diminished on autolysis, but survives dry 
or wet autoclaving. It is stable over a pu range of 
1-11. Acetone or chloroform does not extract active 
material. Active material is extracted from the 
acetone extracted germ by the use of acid alcohol, 
but is not extracted with ammoniacal alcohol. 
Upon transfer into water the activity of acid al- 
cohol extracts is recovered in the water-soluble 
fraction. 

Growth and reproduction of rats on rations de- 
void of animal protein. M. O. Scuutrze (intro- 
duced by G. M. Briaas). Division of Agricultural 
Biochemistry, Univ. of Minnesota, Minneapolis, 
Minn. A 24% protein ration containing 274.4 gm. 
soybean sodium proteinate (Archer Daniels Mid- 
land Co.); 5.6 gm. DL-methionine; 40 gm. salt 
mixture; 70 gm. Crisco; 10 gm. corn oil (fortified 
with 100 mg. dl a-tocopherol, 10,000 ru vitamin A; 
1,500 A.O.A.C.U. vitamin D;) ; water soluble vita- 
mines (Nelson and Evans, Arch. Biochem. 13: 
265, 1947), 0.2 mg. folic acid and 598.5 gm. sucrose 
was fed to weanling rats from females on a ration 
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containing ethanol extracted casein (55-60°C. for 
72 hours) in place of the soybean protein and 
methionine but otherwise the same components. 
These rats were bred and their young were fed the 
soybean ration. On the soybean ration the 6 weeks 
post weaning weight gains were: for the parent 
generation, males (12) 172 gm. + 15.4 (SD); fe- 
males (26) 123 gm. + 8.4; for the F; generation: 
males (31) 175 gm. + 13.6; females (32) 112 gm. + 
12.5, not significantly lower than those on a casein 
containing ration. To date from 46 pregnancies 
there were 3 probable resorptions and 43 litters 
with 14 dead and 263 live young. Of the latter 
14 whole litters and 101 young failed to survive 
the third day after birth. Of 162 rats surviving 
the third day, 153 (94.4%) were weaned at 21 days 
with a mean weight of 35.6 gm. The cause of the 
high early mortality is not known but in no case 
could it be ascribed to failure of the young to obtain 
sufficient milk since lactation performance in all 
cases was excellent. 
- Nutrition of women during normal and abnormal 
pregnancy in Panama and the Canal Zone. NEVIN 
S. ScRiMsHAW (by invitation), Marrua J. THoMA- 
SON (by invitation), Ropert P. Bays (by invita- 
tion) and Esteve E. Hawey. Dept. of Obstetrics 
and Gynecology, Univ. of Rochester, School of Medi- 
cine and Dentistry, Rochester, N. Y. The dietary 
intake of 308 pregnant women representing 5 dis- 
tinct economic or racial groups in Panama and the 
Canal Zone was studied by diet interviews. The 
incidence of pre-eclampsia for each of these groups 
in over 12,000 deliveries did not indicate a true 
tendency for this condition to occur more fre- 
quently in groups with a lower average nutritional 
intake. Furthermore, when the diet histories of 75 
women with pre-eclampsia were analyzed, there 
was no reasonable statistical possibility that their 
diets were poorer than those of their own racial or 
economic group in general. Blood samples from 242 
pregnant women representing the above 5 groups 
and 2 interior villages were analyzed for total pro- 
tein, vitamin A, carotene, free and total riboflavin 
and alkaline phosphatase. Alkaline phosphatase 
showed little variation with diet and economic 
status, increased with gestation, and appeared to 
be lower in the white Americans than in the groups 
with greater skin pigmentation. Of the 5 groups 
studied in detail, the one with the lowest estimated 
protein intake had significantly higher serum total 
protein values than did the others. Women in the 
villages of La Gartarita and Parita had serum total 
protein values considerably above those reported 
for the United States or the Canal Zone, despite a 
lower protein intake. However, the women from 
these villages average much lower in serum caro- 
tene values. These and other biochemical data are 
discussed in relation to the diet histories and the 
clinical states represented. 

Vitamin C deficiency in the ringtail monkey. 
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James H. SuHaw. School of Dental Medicine, Har- 
vard Univ., Boston, Mass. The ringtail or brown 
capuchin monkey (Cebus fatuellus)-is of interest in 
dental investigations because of its relatively small 
adult size and its tractability. Investigations of the 
ringtail monkey’s need for various nutrients have 
been conducted in this laboratory to determine how 
similar its nutritional requirements were to those 
of man and the rhesus monkey. In a study of 
whether vitamin C was required in the diet, 10 
young adult ringtails were offered a purified diet 
which was believed to be adequate in all known 
nutritional essentials but deficient in ascorbic acid. 
These monkeys maintained their original body 
weight, normal appearance and activity reasonably 
well for periods of 12 to 20 weeks when the classical 
manifestations of a chronic state of scurvy began to 
appear. The deficiency was characterized by 
rapidly increasing debility, moderate decreases in 
body weight, extreme tenderness of the joints and 
extensive hemorrhages over large areas of the head, 
arms and legs. Oral lesions were particularly severe 
and rapidly progressing, with widespread hyper- 
emia, hypertrophy and necrosis of the gums accom- 
panied by extensive destruction of alveolar bone 
and sloughing of the teeth. The injection or oral 
administration of crystalline ascorbic acid soon 
after gross manifestations of scurvy appeared re- 
sulted in extremely slow but complete recovery. 
Administration of ascorbic acid at later stages was 
ineffective. Comparable ringtail monkeys offered 
the same diet supplemented with adequate ascorbic 
acid were maintained in normal health throughout 
the experimental period. 

Nutritional evaluation of the iso-oleic acids: 
Elaidic, petroselinic and petroselinelaidic acids. 
Henry SHERMAN (by invitation), Laura M. Canpr- 
LING (by invitation), Witty LanGE (by invitation) 
and Rosert 8. Harris. Nutritional Biochemistry 
Lab., Massachusetts Inst. of Technology, Cam- 
bridge, Mass. Male weanling rats were fed dicts 
consisting of 20% casein (Labco) 61.5% corn starch, 
14% fat, 4% salts and liberal quantities of 14 vita- 
mins. The fat in each of four diets varied as follows: 
olive oil randomized with an equal quantity of «) 
trielaidin (A trans), “b) tripetroselinin (4 
cis), c) tripetroselinelaidin (A*? trans) or d) pure 
olive oil. Olive oil was used because it contains 80- 
85% A**!° cis oleic acid. Distilled water and diets 
were supplied ad libitum for 42 days and rats were 
weighed biweekly. Before sacrifice data were taken 
for body surface calculations. The fatty acids ex- 
tracted from the various groups of pooled carcasses 
were analyzed for iodine value, neutralization value 
and arachidonic acid content. The results indicate 
that rats on a grew less rapidly, had smaller body 
surface and the carcass fat contained less arachi- 
donic acid than rats fed d. Rats fed b grew better 
than those fed c and their carcass fat contained 
more arachidonic acid. Rats fed c grew less and de- 
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posited less arachidonic acid than those fed d. Rats 
fed b grew as well as those fed d, but their carcass 
fat contained less arachidonic acid. Cis isomers of 
A®? and A! oleic acids appear to be more nutriti- 
ous than their respective trans isomers, and the 
A*? trans isomer more nutritious than the A” 
trans isomer. 

Influence of dietary protein and fat on the toxici- 
ties of trinitrotoluene (TNT) and 2,4-dinitrotolu- 
ene (DNT) for the rat. Maurice E. Suis and 
LeonaRD J. GOLDWATER (introduced by C. G. 
Kina). Division of Industrial Hygiene, School of 
Public Health, Columbia Univ., New York, N.Y. 
Conflicting reports have been published on the ef- 
fect of diet on the closely related compounds TNT 
and DNT. A study was made of the comparative 
effects of protein, fat and carbohydrate on both 
TNT and DNT toxicity by feeding to rats diets 
which contained low and high levels of each of these 
nutrients. The intake of each toxic compound was 
kept equal for each group. The growth inhibiting 
effect of DNT (fed initially at 300 mg. % level in 
low fat diets and 600 mg. % level in high fat diets) 
was less pronounced when the fat content of the 
diet was increased from 6.0% of the dietary calories 
to 60.0%. The beneficial effect of fat was noted on 
both the high and low protein diets. Variations in 
fat intake had little effect on the growth of rats on 
low protein diets receiving TNT (fed initially at 
150 mg. % level in low fat diets and 300 mg. % level 
in high fat diets). The DNT and TNT-treated rats 
and their controls on the diets containing protein 
equivalent to 25% of the calories all grew at better 
rates than similarly treated animals on diets con- 
taining protein at half this level. The treated 
groups grew less than the controls but since the 
absolute increases in weight of each of these three 
groups in response to the higher protein intake was 
of the same order of magnitude, it appears that pro- 
tein has little or no specific effect in overcoming the 
growth inhibition of the toxic compounds. How- 
ever, at the higher protein intake there were no 
deaths in the DNT-poisoned rats as compared to a 
high mortality on the low protein diets. 

Radioactive phosphorus in the study of caries- 
resistant and susceptible albino rats. Ray L. 
SHirLEY (by invitation) and Cart A. Hopperr. 
Kedzie Chemical Laboratory, Michigan State Col- 
lege, East Lansing, Mich. In 1931-32 Hoppert et al. 
demonstrated that dental caries could be developed 
in rats by feeding diets containing coarsely ground 
corn or rice. Subsequently, a genetic study was 
undertaken with Hunt in which two distinct strains 
of Albino rats were developed that vary markedly 
in their susceptibility to dental caries. The present 
study was undertaken to compare some chemical 
constituents of the teeth of these developed strains. 


. The caries resistant and susceptible rats have been 


demonstrated in this investigation not to differ 
significantly in the following respects : a) weight of 
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teeth; b) % ash; c) % phosphorus on the basis of 
dry weight, and in the ash; d) rates of deposition 
and removal of radioactive phosphorus in the teeth 
when the isotope was injected into the peritoneal 
cavity ; e) occurrence of radioactive phosphorus in 
the teeth of offspring of females that were injected 
intraperitoneally with the isotope during preg- 
nancy ; f) the in vitro adsorption of the isotope by 
the teeth from aqueous solution. The data obtained 
indicates that the differences in susceptibility to 
dental caries of the rats used in this study are not 
due to differences in the phosphorus metabolism of 
the teeth. 

Determination of vitamin-D activity in the rat 
by means of radioactive phosphorus. R. H. Snyper 
(by invitation), Haroip J. E1snir (by invitation) 
and Harry Sreensock. Dept. of Biochemistry, 
Univ. of Wisconsin, Madison, Wis. In the course of 
an investigation. of the mechanism of vitamin-D 
activity it was found that the response of the ra- 
chitic rat to the administration of radiophosphorus 
could be directly quantitated to small amounts of 
vitamin D. The vitamin was administered orally in 
a single dose a short time before the tracer was 
given intraperitoneally. An external ‘count’ of the 
forepaw of the anesthetized rat was chosen as the 
simplest technique of measurement. A relatively 
simple apparatus was designed for placing a rat in 
a reproducible position under a mica end-window 
G. M. tube for counting. Though a difference in the 
external count due to D developed almost immedi- 
ately after administration of the P® it was found 
that the best time to take the counts was from 8 to 
10 days later. The counts of groups with different 
doses were compared with a control group which 
received no vitamin D, or with a group receiving a 
known dose, and/or with previously established 
reference curves. Although no attempt was made 
to develop the method exhaustively, the collected 
data indicate quite definitely that it is possible to 
determine vitamin D accurately over a range of 
from one-half to 40 units with groups of 10 animals 
each. Good results were obtained using a prepara- 
tory period as short as 14 days on ration 2965. 

An unidentified dietary factor concerned in 
human growth. Setma E. SNyDERMAN (by invita- 
tion), Rosa Ler Nemir (by invitation) and L. 
Emmett Hott, Jr. Dept. of Pediatrics, New York 
Univ. and the Children’s Medical Service, Bellevue 
Hospital, New York City. In the course of studies 
designed to measure the requirements for B vita- 
mins we have had occasion to feed a number of in- 
fants on purified diets. The diets were constructed 
from vitamin-free casein, crisco and a special de- 
vitaminized dextrimaltose ; they provided 15% of 
the calories as protein, 35% as fat and 50% as carbo- 
hydrate. This was supplemented by a mineral mix- 
ture, a fish oil concentrate to supply fat soluble 
vitamins and a mixture of water soluble vitamins 
containing ascorbic acid, thiamine, riboflavin, nico- 
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tinamide, pyridoxine, pantothenic acid, inositol, 
choline and p-amino benzoic acid. Biotin and 
pteroyl glutamic acid were added in more recent 
studies. Only one component of the vitamin mix- 
ture, that which was being studied, was varied at 
a time. Barring a few intercurrent infections, the 
infants remained in good health and gained weight 
normally. It was observed, however, that if the 
experimental diet was continued for more than 5 to 
6 months a cessation of weight gain would occur 
regularly, although the infants still gave every 
appearance of health. Attempts to supplement the 
experimental diet with amino acids or by increasing 
the quantities of B vitamins failed to restore weight 
‘gain. The addition of Brewer’s yeast caused re- 
sumption of weight gain in from 5 to 23 days, but 
the weight gain was in some instances subnormal. 
Liver preparations have given inconclusive results. 
Return to natural food caused resumption of normal 
weight gain at once. 

Influence of dietary proteins on the urinary ex- 
cretion of amino acids by human subjects. Berry 
F. STEELE (by invitation), May S. Reynoups (by 
invitation) and C. A. Baumann. Dept. of Biochem- 
istry and Home Economics, College of Agriculture, 
Univ. of Wisconsin, Madison, Wis. Two separate 
controlled diet studies were made. In the first 
study 3 adults ingested diets containing 25, 50 and 
100 gm. of protein/day for periods of 6 days. The 
principal sources of protein in this study were eggs 
and cottage cheese. In the second experiment 4 sub- 
jects consumed diets containing 25, 100 and 200 gm. 
of protein/day for 6 days. The main sources of pro- 
tein were ground beef, white bread and milk. 
Twenty-four hour samples of urine were collected 
and analyzed microbiologically for 18 amino acids. 
Both ‘free’ and ‘total’ amino acids were determined 
in the urines, and the amino acid contents of the 
diets ingested were also determined. Large amounts 
of ‘free’ histidine and cystine were present in the 
urine samples. Glutamic acid, glycine, histidine, 
aspartic acid, serine, proline, threonine, trypto- 
phan and methionine were present in fairly large 
quantities in samples of hydrolyzed urine. Increas- 
ing the protein intake four fold caused roughly a 
2-fold increase in the excretion of alpha amino 
nitrogen. Of those amino acids present in large 
amounts, histidine and threonine excretion ap- 
peared to bear a positive relationship to intake. 
Glutamic acid, aspartic acid, tryptophan and 
methionine excretion seemed to be independent of 
the amount of the amino acid ingested. Many of the 
other amino acids were present in urine in only low 
concentrations. 

Ascorbic acid metabolism of older adolescents. 
Ciara A. Storvick, Bessie L. Davey (by invita- 
tion), Rutu M. Nircuats (by invitation), Ruts E. 
Correy (by invitation) and MarGaret L. FINCKE. 
Nutrition Research Laboratory, Agr. Exp. Sta., 
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Oregon State College, Corvallis, Ore. In 1946-47, 4 
levels of ascorbic acid intake were studied during 
periods of 7 days each, and in 1947-48, 3 levels were 
studied during periods of 10 days each. The sub- 
jects, 8 girls and 8 boys, were 16 to 19 year-old 
Freshmen. During the first year, 1946-47, the sub- 
jects received the following for periods of 7 days 
each: /) their usual diets; 2) a daily supplement of 
200 mg. of crystalline ascorbic acid in addition to 
the ascorbic acid in the food; 3) the total daily 
ascorbic acid intake as recommended by the Na- 
tional Research Council; and 4) 10 mg. of ascorbic 
acid less than they received during the third 
period. During the second year, 1947-48, the sub- 
jects received the following for periods of 10 days 
each : 1) a daily supplement of 200 mg. of crystalline 
ascorbic acid in addition to the ascorbic acid in the 
food; 2) the total daily ascorbic acid intake as 
recommended by the National Research Council; 
and 3) 10 mg. less than they received during the 
second period. The recommended allowance of the 
National Research Council did not maintain mean 
plasma values as high as their respective means 
during the saturation period when they received 
200 mg. supplements of crystalline ascorbic acid. 
A decrease in ascorbic acid intake to 10 mg. less 
than the recommended allowance resulted in a sta- 
tistically significant decrease in plasma ascorbic 
acid concentration for only 2 of the 8 girls and for 1 
of the 7 boys (values for one boy were not included 
because of illness). 

Role of pyridoxine in economy of food utiliza- 
tion. BARNETT SuRE and LEsLIE EAsTERLING (by 
invitation). Univ. of Arkansas, Fayetteville, Ark. 
Twenty four male and 24 female albino rats were 
depleted of pyridoxine. In 26 to 59 days 15 pairs 
developed dermatitis which were used for this 
study which was conducted in pairs. In each pair 
the positive control, which received 25 yg. pyridox- 
ine daily, was allowed the same amount of food 
consumed by its litter mate, which received no 
pyridoxine. The average results were as follows,— 
P representing the pathological or pyridoxine-def- 
cient animals, and C the litter mate controls which 
received pyridoxine. Food consumption: P, 325 
gm., C, 317 gm.; gains in body weight: P, 37.5 gm., 
C, 77.3 gm.; gains in weight/100 gm. food intake; 
P, 11.4 gm., C, 25.2 gm.; changes in chemical com- 
position of body gains: fat: P, —0.24 gm., C, +8.1 
gm.; protein: P, 9.3 gm., C, 17.5 gm.; ash: P, 2.2 
gm., C, 3.4 gm. 

Synthesis of amino acids in the rumen. W. E. 
Tuomas (by invitation), J. K. Loosu, Fent H. 
Ferris (by invitation), Haroup H. Wini1ams and 
L. A. Maynarp. Depts. of Animal Husbandry and 
Biochemistry and Nutrition, Cornell Univ., Ithaca, 
N. Y. Growing goats and sheep were fed purified 


diets that contained, at a 10% protein-equivalent | 


level : 1) casein; 2) casein hydrolysate plus trypto- 
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phan; and 8) urea as the only source of nitrogen. 
Normal growth was obtained with diets /) and 2) 
and # normal with diet 3). Biological values, deter- 
mined from nitrogen balance studies, were higher 
for diets 1) and 2) than for 3). The content of 10 
amino acids (those that have been shown to be 
essential for rats) of the feeds and of rumen and 
excreta samples was determined microbiologically. 
The results showed that the essential amino acid 
content of the rumen material was similar for the 
urea and casein diets. Although traces of amino 
acids were found in the purified diet where urea 
was given as the sole source of nitrogen, the 
amounts in the rumen per gram of total nitrogen 
were 9 to 20 times that ingested. Furthermore the 
daily loss of each of the essential amino acids in the 
excreta more than accounted for the traces found 
in the purified diet. These data together with the 
surprising growth of the animals indicated a re- 
markable synthesis of amino acids from urea nitro- 
gen by rumen organisms. 

Nutrition of L. Bifidus, predominant intestinal 
organism of the breast fed infant. R. M. Toma- 
RELLI (by invitation), R. F. Norris (by invi- 
tation), Paut Grorey. Univ. of Pennsylvania 
Hospital, Philadelphia; J.B. HAsstnEeN (by invita- 
tion) and F. W. Bernuart (by invitation), Wyeth, 
Inc., Mason, Mich. In the isolation of strains of 
bifidus anaerobically from breast fed infant stools 
it was observed that better growth was had if milk 
were added to the conventional liver infusion 
medium. Skimming did not decrease activity. An 
ether soluble fraction was isolated whose activity 
could be replaced by Tween 80, methyl] oleate, 
oleic, linoleic or vaccenic acid. The exact nature of 
the factor in milk is unknown at present. The vari- 
ous strains of bifidus could be grown on a synthetic 
medium containing acetate buffer if milk or oleate 
were added. Human milk contains approximately 
4 times as much activity as cow’s milk. With citrate 
as the buffer, milk, but not oleate, yielded growth. 
Citrate proved toxic to the organism, the toxicity 
being neutralized by the addition of Ca of the milk. 
The strains varied in their sensitivity to citrate 
toxicity. Citrate toxicity is the result of the bind- 
ing of essential minerals. Mn appears to be the only 
mineral affected, since removal of Mn but not of 
Fe nor Mg from the acetate medium decreased 
growth. The utilization of glucose and especially 
of lactose was influenced by the autoclaving of the 
carbohydrate with the medium. Unautoclaved lac- 
tose was not utilized even after 64 hour incubation. 
When sterile milk was used as a source of unauto- 
claved lactose, growth was had in 40 hours indicat- 


_ ing the presence of a factor in milk that rendered 


lactose available. Several strains of bifidus were 
isolated that required unknown growth factors in 
enzymatic digest of casein. 
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Relation of factor in a methanol extract of liver 
and pteroylglutamic acid in mink. S. B. Tove (by 
invitation) and C. A. E.venJem. Dept. of Biochem- 
istry, College of Agriculture, Univ. of Wisconsin, 
Madison, Wis. The previously reported (Proc. Soc. 
Exp. Biol. & Med. 62: 169, 1946) pteroylglutamic 
acid (PGA) deficiency syndrome in mink can be 
relieved by the administration of a methanol ex- 
tract of fresh liver (fed at a level of 1 ml/100 gm. 
ration) which contains only 2y PGA/ml. If this 
level of extract is added to the ration from the 
start, symptoms of a PGA deficiency fail to occur. 
The addition of 0.8% of a crude antagonist (7- 
methyl PGA) to a diet containing 0.1 mg. PGA/100 
gm. ration resulted in rapid loss of body weight and 
hemoglobin. When the inhibitor is added to a ration 
containing the extract, no deficiency syndromes 
were seen. Microbiological assay of the PGA con- 
tent of the blood, urine and feces of mink receiving 
0.0, 0.025, 0.1 mg. PGA/100 gm. ration, and the ex- 
tract in addition to the low and high levels of PGA 
indicate that the extract caused an increase in the 
PGA greater than can be accounted for by the PGA 
in the extract. Mink receiving the basal diet or this 
diet supplemented with PGA fail to respond when 
given vitamin B,2 preparations or commercial liver 
extracts used in pernicious anemia therapy, but 
when the methanol extract is given a response is ob- 
tained. It is thus apparent that the methanol ex- 
tract factor, which is different from vitamin By, 
has a sparing action on pteroylglutamic acid. 

Tyrosine excretion in rheumatoid arthritics and 
normals. E. B. Wauurarr (by invitation), C. A. 
STEPHENS (by invitation), A. BorDEN (by invita- 
tion), P. HoLtBrooxk (by invitation), D. H1nu (by 
invitation), L. J. Kent (by invitation) and A. R. 
KemMERER. Dept. of Nutrition, Univ. of Arizona, 
and Southwestern Clinic and Research Institute, 
Tucson, Ariz. Increased tyrosine excretion in preg- 
nancy has been reported (Lawrie, Biochemical J. 
41:41, 1947). The relief of the rheumatoid arthritic 
syndrome during pregnancy has occasioned investi- 
gations to determine the possible mechanism of 
relief. Using a slight modification of the microbio- 
logical procedure for urines of Woodson et al (J. 
Biol. Chem. 172: 613, 1948) and the medium of 
Henderson and Snell (J. Biol. Chem. 172: 15, 1948), 
tyrosine was assayed in 24-hr. urine specimens from 
rheumatoid arthritics and normals as well as preg- 
nant rheumatoid arthritics and pregnant normals. 
It appears that tyrosine which is bound so as to be 
microbiologically unavailable without hydrolysis is 
higher in rheumatoid arthritic urine than in normal 
urine. Diet analysis for caloric and protein intake 
indicates no significant differences between the two 
groups. The difference may in part be due to differ- 
ences in assimilation of protein, or may possibly be 
due to metabolic abnormality. Studies on excretion 
of other amino acids are in progress. 
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Studies on the enzymatic hydrolysis of the cap- 
sular polysaccharide of Klebsiella pneumoniae 
Type B. Encar E. Baker (by invitation) and 
Wa.THER F. Gorse. Laboratories of The Rocke- 
feller Institute for Medical Research, New York 
City. It has been observed that the capsular poly- 
saccharide of KI. pneumoniae Type B (FrB), when 
administered to embryonated eggs is capable of 
inhibiting the multiplication of mumps virus. In 
order to obtain degradation products of FrB which 
could be used for studying the mechanism of this 
inhibitory action, a search has been made for a 
specific enzyme. A motile, gram-negative, spore- 
forming bacillus has been isolated from soil, which 
elaborates an enzyme capable of hydrolyzing the 
polysaccharide. Although the microorganism will 
grow in a medium containing di- or trisaccharides, 
but not monosaccharides, it can elaborate the en- 
zyme only when FrB is present. Ammonium or 
nitrate ions, casamino acids or peptone may serve 
as sources of nitrogen. Growth factors are not re- 
quired. The enzyme may be obtained from culture 
filtrates of the microorganism grown in the pres- 
ence of 0.1% FrB. It may be prepared more eco- 
nomically, however, by first culturing the bacilli 
in a medium containing sucrose and then resus- 
pending the organism in a smal] volume of medium 
containing FrB. The enzyme specifically hydro- 
lyzes solutions of FrB. The former can be deter- 
mined quantitively by observing the rate of change 
of viscosity at 30° and at pu 5.0. The drop in vis- 
cosity of the polysaccharide is followed by a loss of 
serologic activity. If the hydrolysis proceeds to 
completion, the liberation of reducing sugars 
occurs. It is not yet known whether the depoly- 
merization of the carbohydrate and its hydrolysis 
are caused by a single enzyme. 

Comparison of methods of determining differ- 
ences in virulence for mice of strains of salmo- 
nella typhosa. H. C. Batson, Maurice Lanpy and 
MartHa Brown (introduced by Marton C. 
Morris). Depl. of Biologic Products, Army Med- 
ical Dept. Research and Graduate School, Army 
Medical Center, Washington, D. C. Methods em- 
ployed for determining the virulence for mice of 
strains of S. typhosa have been of two main types. 
The first, as utilized almost exclusively by British 


workers, is based on the intraperitoneal injection 
of graded doses of the organisms suspended in sa- 
line. The second, as employed by most American 
workers during the past decade, is essentially sim- 
ilar but incorporates the use of 5% hog gastric 
mucin as a suspending medium. A third method 
which has shown some promise is based on intra- 
cerebral injection without the aid of an adjuvant. 
A direct comparison of the efficacy of these methods 
in detecting differences in virulence of strains of 
S. typhosa previously has not been made. Such a 
comparison was the objective of this investigation. 
Strains of S. typhosa grown under different but 
defined nutritional conditions were tested for their 
virulence for mice by the 3 methods described. 
Differences in virulence of the strains could not be 
determined satisfactorily by the intracerebral 
method. Fatalities resulting from different strains 
of organisms were comparable but in each case were 
only poorly related to the size of challenge dose 
employed. Differences between the st»uins were 
more distinct when the organisms were adminis- 
tered intraperitoneally as saline suspensions. Fur- 
thermore, mortality was more clearly dependent 
upon the size of the challenge dose. With the use of 
mucin as an adjuvant, differences in virulence of 
strains of organisms were amplified markedly and 
became readily apparent. The effect of dosage on 
mortality was greatly accentuated. It appears that 
assessment of the virulence of strains is dependent 
upon the method of testing employed. The method 
incorporating the use of mucin as an adjuvant was 
the most sensitive in detecting differences in viru- 
lence; the intracerebral method was the least 
sensitive. 

Further study of toxins and antigens of Shigella 
dysenteriae. Danie A. Bororr and Beatrice P. 
Macri (by invitation). Camp Detrick, Frederick, 
Md., Dept. of Bacteriology, and George Washington 
Univ., Washington, D. C. In previous studies of 
serological and immunological properties of toxins 
and antigens of Shigella dysenteriae (Boroff, D. A.; 
Federation Proc. 7: 301, 1948) a suggestion was 


offered that there may be only 1 dominant antigen | 


in S. dysenteriae. In these studies the data obtained 
in active protection experiments indicate that it 1s 
possible to immunize rabbits with either smooth 
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or rough whole organisms of Shigella dysenteriae 
or with their respective toxins and thusinduce 
active protection against lethal doses of these sub- 
stances. Not only whole organisms or solutions of 
whole organisms afford protection against each 
other but both chemically and physically purified 
toxins protected the animals and induced the 
formation of identical and reciprocally absorbable 
antibodies. This phenomenon of cross protection 
is not in accord with the concept that 2 toxins and 
2 distinct antigens exist in S. dysenteriae. It is, 
however, explainable by the presence of 1 dominant 
antigen in the organism. Furthermore, the protec- 
tion afforded rabbits against the whole organisms 
of the smooth variant by immunization with toxic 
lysates of the rough variant lends additional sup- 
port to the latter hypothesis. 

Immunologic relations and comparative in- 
vasiveness of strains of poliomyelitis from re- 
cent epidemics. Gorpon C. Brown (by invita- 
tion), THomas Francis, JR. and Joun D. AINSLIE 
(by invitation). Dept. of Epidemiology, School of 
Public Health, Univ. of Michigan, Ann Arbor, 
Mich. The immunologic relationship of strains of 
poliomyelitis virus was determined by means of 
virus neutralization tests performed in monkeys. 
The strains of virus had been obtained from the 
following epidemics : Cleveland, 1941; Texas, 1943; 
Buffalo, 1944; Rockford, Illinois, 1945; Tennessee, 
1945; Ann Arbor, 1945, and Minnesota, 1946. Sev- 
eral dilutions of each virus were mixed with serum 
obtained from monkeys convalescent to infection 
with the various strains under study. Complete 
reciprocal testing between strains has not been 
possible but the results clearly demonstrate that 
all the viruses, with the exception of the Tennes- 
see strain, are closely related immunologically. 
While studying each of these strains of virus 
certain characteristic differences in invasiveness 
were noted. After compiling data from all monkeys 
infected with each strain it was observed that 
variation occurred in the percentage showing 
iever, the height and duration of fever, the per- 
centage, type and degree of paralysis and other 
clinical signs. Certain of these variations were 
so characteristic as to partially identify the strain 
of virus. 

Evidence for the controlling influence of pro- 
tease-inhibitors in allergic phenomena. KENNETH 
L. Burvon. Dept. of Bacteriology and Immunology, 
Baylor Univ. College of Medicine, Houston, Texas. 
Traditional theories about allergy, based entirely 
upon the amount and distribution of antibodies, 
and upon the supposedly crucial importance of the 
site of antigen-antibody union in the body, have 
hever been adequate to explain satisfactorily the 
diverse manifestations of hypersensitivity in man 
and in different animal species. Yet some univer- 
sal, underlying mechanism must operate. There is 
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increasing evidence that such a mechanism is to 
be found in the system of natural proteases, their 
inhibitors and activators, present in body fluids. 
According to this concept, allergic reactions are 
initiated by the sudden activation of natural pro- 
teases, following antigen-antibody combination, 
and are prevented by the action of protease- 
inhibitors. New support for this view has been ob- 
tained by use on an extended scale of a greatly 
improved procedure permitting the strictly quan- 
titative titration of the antitrypsin in samples of 
blood serum and other fluids by a rapid, routine 
test. Results with several hundred specimens from 
allergic persons and normal controls, and from 
sensitized guinea pigs, have shown a sudden drop in 
antitrypsin in the first seconds of anaphylactic 
shock, a rise following sub-lethal reactions, and a 
consistent association of an especially high tryp- 
tase-inhibitor titer with the ‘desensitized’ state, 
whether this condition was induced by specific 
or by non-specific means. It was demonstrated that 
the ‘anergy’ to tuberculin exhibited ‘at times 
by some tuberculous men and animals is always 
accompanied by a markedly increased antitryptic 
power of the blood. 

Prophylactic immunity to experimental enteric 
cholera. WILLIAM Burrows and LAWRENCE WARE 
(by invitation). Dept. of Bacteriology and Parasi- 
tology, Univ. of Chicago, Chicago, Til. It was shown 
earlier that experimental enteric cholera in the 
guinea pig produced by overwhelming doses (viz., 
20 mg.) of the vibrios is sharply modified by prior 
active immunization; in the immunized animal 
the percentage vibrios of the total fecal florais 
reduced from 50-70% to 1-10% and the period of 
excretion shortened from 2-3 weeks to 5-7 days. If 
the inoculum is reduced both of these effects are 
observed in the normal animal but the ratio of 
total vibrios excreted to those inoculated becomes 
very large, many thousand fold, indicating that a 
true infection is produced. With progressive reduc- 
tion a minimal dose infecting 50% of the animals 
(IDs0) may be calculated by the usual methods, 
in this case by inverse probability. The [D5o dose 
for the normal 300-400 gm. guinea pig has been 
found to be 0.08 mg. (32 million vibrios). In ani- 
mals immunized with 0 vaccine and infected 4 
days after the last of 3 inoculations, the IDs5o is 
raised to 1.13 mg., a 14.1 fold increase over the 
normal. Two weeks later the immunity has fallen 
off so that the IDs5o is 0.170 mg., an 8.7 fold increase 
over the normal. Following passive oral immuniza- 
tion the IDs» is immediately raised to 0.36 mg., a 
4.05 fold increase, and rises to 0.51 mg., or a 6.4 
fold increase 2 weeks later, the latter coinciding 
with maximum excretion of absorbed antibody. 
It is concluded that the presence of antibody in 
the feces is associated with prophylactic immunity 
to experimental enteric cholera in the guinea pig. 
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Purification of antibodies by specific methods. 
Dan H. CampsBett and Leonarp LERMAN (by 
invitation). Gates and Crellin Laby. of Chemistry, 
California Inst. of Technology, Pasadena, Calif. 
Methods have been developed for the efficient re- 
moval and purification of antibodies from serums. 
These methods are based on the removal of anti- 
body with soluble or insoluble antigens and sub- 
sequent dissociation with simple specific hapten or 
dilute acid or both. Recent experiments with ad- 
sorption columns or suspensions of R-azo-coagu- 
lated egg white and R-azo-phenol-formaldehyde 
resins indicate that such systems usually remove 
more antibody than is realized by use of soluble 
precipitating antigens. Studies have been made 
chiefly with rabbit antibodies against ovalbumin 
and p-azophenyl arsonate, and include quantita- 
tive studies on specific adsorption. 

Interference with induction of the anaphylactic 
state by prior feeding of a hapten-like allergenic 
chemical. Merritt W. Cuase. Rockefeller Inst. 
for Medical Research, New York City. The feeding 
of allergenic chemicals, such as 2:4 dinitrochloro- 
benzene and picryl chloride to guinea pigs that 
have not previously encountered the respective 
subsiunce, conditions the animals so that the out- 
come of subsequent attempts to induce hyper- 
sensitivity is profoundly modified. The conditioned 
animals fail to respond, or they respond abortively, 
to various sensitizing procedures effective in nor- 
mal animals. This inhibitory effect is observed not 
only when attempts are made to develop a specific 
dermal sensitivity of the ‘delayed type’ but also 
when anaphylactic sensitization is undertaken. 
Guinea pigs that have been fed picryl chloride, for 
example, and have then been treated with an ‘arti- 
ficial antigen’ made by coupling the proteins of 
guinea pig serum with the picry] radical as the sero- 
logically determinant grouping show no or scarcely 
any anaphylactic effects upon challenge with other 
conjugates having the same determinant grouping. 
There exists, accordingly, a specific mechanism 
that can modify the outcome of sensitizing proce- 
dures and that results in a certain level of toler- 
ance; the influence of this mechanism is probably 
encountered also in natural exposures of human 
beings to sensitizing agents. 

Comparative response and persistence of im- 
munity in mice vaccinated intra-abdominally or 
by gavage with Shigella sonnei. MrerR.in L. Coop- 
ER, HELEN M. KELLER and AanEs M. Hart (intro- 
duced by AutBert B. Sasin). Children’s Hospital 
Research Foundation and Dept. of Pediatrics, 
College of Medicine, Univ. of Cincinnati, Cincin- 
nati, Ohio. One group of mice was vaccinated intra- 
abdominally with one injection of 100 million killed 
Shigella sonnei as broth vaccine. A control group 
was given intra-abdominally 1 injection of an 
equal volume of uninoculated broth medium. 


FEDERATION PROCEEDINGS 


Another group of mice was given by gavage, daily 
for 15 days, one billion killed Sh. sonnei as broth 
vaccine. A control group was given by gavage, 
daily for 15 days, an equal volume of uninoculated 
broth medium. One week, 6 weeks and 12 weeks 
following completion of vaccination, mice from the 
2 vaccinated groups and the 2 control groups 
were challenged intra-abdominally with the 
homologous Sh. sonnei suspended in 3% sterile 
mucin. The mice vaccinated. intra-abdominally 
withstood after 1 week more than 24,000,000 LDso 
doses of culture, after 6 weeks 5,000,000 LD» 
doses and after 12 weeks 1,700,000 LDs5» doses. The 
mice vaccinated by gavage withstood after 1 week 
263,000 LDso doses, after 6 weeks 5,600 LD5o doses. 
and after 12 weeks 85 LDso doses. The range of 
LDs doses of culture withstood by the groups of 
control mice was from less than 1.C to 3.0. Data. 
will also be presented regarding the passive mouse 
protective powers and agglutinative titers of sera 
obtained from each group of mice 1, 6 and 12 weeks 
following completion of vaccination. 

Antisheep agglutinins in infectious mononucleo- 
sis; further studies. I. DavipsoHn and Cuiyo 
Kasuiwaal (by invitation). Mount Sinai Medical 
Research Foundation and Chicago Medical School, 
Chicago, Ill. In over 200 patients with infectious 
mononucleosis antisheep agglutinins were studied 
in the serum. Earlier observations on the ability 
of certain antigens to remove the agglutinins were 
confirmed : beef erythrocytes completely absorbed 
the agglutinins present in infectious mononucleo- 
sis, whereas guinea pig kidney was unable to do so. 
In more than ¢ of the tests, the guinea pig antigen 
removed from 50-75% of the originally present 
agglutinins; less than 4 of the tests showed a 
maximum absorption of 87.5% ; and in no instance 
of infectious mononucleosis was complete removal 
of the agglutinins observed. According to recent 
reports bovine albumin as diluent raises the titer 
of antisheep agglutinins in infectious mononucleo- 
sis. This problem was reinvestigated by studying 
the effect of several diluents on the titers of the 
agglutinins. Under standard conditions, bovine 
albumin and human plasma used instead of saline 
as diluent lowered the titers in both the absorbed 
and unabsorbed serums, or left them unchanged. 
Investigation of the effect of time and temperature 
of incubation showed that prolonged incubation 
at ice-box temperature increased the titers, and 
hence the sensitivity of the test. This effect was 
independent of the diluent. Studies are also re- 
ported on the preparation of the guinea pig kidney 
and beef red cell antigens used in the differential 
test. 

Polysaccharides isolated from tissues of nor- 
mal, immune, and immunologically paralyzed 
mice. Luoyp D. Fruton, BENJAMIN PRESCOTT 
(by invitation), GLapys KaurrMann (by invita- 
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tio) and BarBara OrriIncEeR (by invitation). 
Laby. of Infectious Diseases, Microbiological 
Inst., National Inst. of Health, Bethesda, Md. 
A preliminary observation has been reported that, 
when mice were inoculated with a large dose (0.5 
mg.) of pneumococcus antigenic polysaccharide, 
their immunological system was ‘paralyzed’ so 
that they failed to respond to a subsequent im- 
munizing dose. From the tissues of such mice it 
was possible to separate a soluble antigen which 
was antigenic in both precipitin and active im- 
munity tests. In continuing this study, a compar- 
ison has been made of the polysaccharide which has 
been obtained from the tissues of a) normal mice of 
C;H strain, b) mice immunized with 0.002 mg. of 
antigenic polysaccharide of each type, I, Il,and 
III respectively, and c) miceimmunologically 
paralyzed with type I, II, and III. The tissues 
studied included: blod, heart, lung, liver, kid- 
ney, spleen, lymph, thymus, stomach, bone 
marrow, muscle, and skin. Like tissues from 10 
mice of each of these groups were pooled, ground, 
and a polysaccharide obtained by methods em- 
ployed for isolating antigenic polysaccharide from 
pneumococci. The product, a dry white powder, 
was soluble in 7.5% trichloracetic acid and at neu- 
tral pH, and insoluble in alcohol. In all alike; tests 
for glycogen and protein were negative. The poly- 
saccharide so obtained from tissues of normal mice 
failed to demonstrate antigenic aetivity. The im- 
munized mice gave low yields of polysaccharide 
which showed a comparatively low titer immunity 
in 9 of the 12 tissues of the type I mice, in 10 of the 
type II tissues, and in 6 of the type III tissues. The 
immunologically paralyzed mice, on the other 
hand, yielded greater amounts of polysaccharide. 
Furthermore, the immunizing titer was appre- 
ciably higher in the polysaccharides from the 
tissues of these ‘paralyzed’ mice. 

Procaine penicillin and sulfonamide antag- 
onism. H. Fisupack (by invitation), H. Weicu, 
E. Q. Kine (by invitation), J. Levine (by invita- 
tion), C. W. Price and W. A. RAnpA.u. Federal 
Security Agency, Food and Drug Administration, 
Washington, D.C. Procaine has long been known as 
an antagonist of the sulfonamides. This antago- 
nism may result through direct action of the pro- 
caine as such or through conversion of the procaine 
to p-aminobenzoic acid. The accepted ratio of 
procaine-antisulfonamide action is much lower 
than the PABA-antisulfonamide action. The in- 
troduction of procaine-penicillin as a chemothera- 
peutic agent raised the question as to whether 
sufficient procaine or procaine derivatives would be 
formed in the body to act antagonistically toward 
sulfonamides during combined therapy. Accord- 
ingly, 1,500,000 units of procaine penicillin for 
aqueous injection was administered to 37 individ- 
uals and blood was drawn for examination 3 hours 
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after the injection. The penicillin levels were de- 
termined and the serum examined for procaine, 
p-aminobenzoic acid and an acylated derivative of 
p-aminobenzoic acid. The concentration of peni- 
cillin varied from 0.5-8.0 u/ml., averaging 2.5 
u/ml. The blood concentration of procaine was 
approximately 0.1 ug/ml. in 68% of the cases. None 
could be detected in the remainder. A level of 0.1 
ug/ml., for PABA was found in only 18% of the 
cases. However, previous reports indicate that this 
concentration of PABA is sufficient to antagonize 
the therapeutic action of sulfanilamide but insuffi- 
cient to interfere significantly with the therapeu- 
tic action of sulfathiazole or sulfadiazine. An 
acylated derivative of PABA was found in each of 
the 37 individuals in quantities ranging from 0.2- 
1.0 ug/ml. In vivo experiments are now under way 
to determine the actual antagonism when experi- 
mental infections are treated with combined 
therapy. 

Neutralization technique in Tsutsugamushi 
disease (scrub typhus) and the antigenic differen- 
tiation of Rickettsial strains. Joun P. Fox (intro- 
duced by P. K. Ouirsxy). International Health 
Board, Rockefeller Foundation, New York City. 
Neutralization of R. orientalis by homologous anti- 
serum was most effectively demonstrated when 
mice were inoculated by the intraperitoneal route 
with mixtures of undiluted antiserum and serial 
dilutions of infective material. Satisfactory results 
could not be obtained by employing a constant 
infective dose and serial dilutions of antiserum nor 
by using the subcutaneous or intracerebral routes 
of inoculation. Furthermore, neutralization was 
independent of complement. Evidence was ob- 
tained to suggest that neutralization depends 
principally upon a union of antigen and antibody 
in vitro; however, passive immunity may best 
explain the zone phenomenon often observed. 
The satisfactory expression of the neutralizing 
capacity of an antiserum was rendered difficult by 
the above mentioned zone phenomenon and by the 
otherwise frequently irregular pattern of mouse 
survival observed in neutralization tests. In spite 
of this difficulty, it was possible on the basis of a 
large series of cross-neutralization tests to distin- 
guish 4 clearly differentiated antigenic types and 
a possible 5th type among the 8 strains of R. orien- 
talis included in the study. The strains and the 
grouping observed were as follows: 1) Karp (from 
New Guinea); 2) Queensland (from Australia), 
Raub (from Malaya), Seerangayee (from Malaya) ; 
3) Calcutta (from India), Imphal (from India) ; 
4) Gilliam (from Assam-Burma border) ; 5) Pesca- 
dores (from Pescadores Islands). These results 
augment evidence previously reported by others 
as to the antigenic heterogeneity of strains of R. 
orientalis, a fact of importance epidemiologically 
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and from the standpoint of developing vaccines of 
proper antigenic composition. 

Streptococcal anti-hyaluronidase in rheumatic 
fever. SusanNA Harris (by invitation) and T. 
N. Harris. Children’s Hospital of Philadelphia, 
Dept. of Pediatrics, School of Medicine, Univ. 
of Pennsylvania, Philadelphia, Penna. The oc- 
currence of antibodies to streptococcal hyaluron- 
idase, as measured by the mucin-clot-prevention 
test, was studied in groups of convalescents from 
streptococcal infection, in patients with acute 
rheumatic fever and in the normal population. 
In preliminary studies the optimal relations of 
hyaluronidase, the substrate (hyaluronic acid) 
and neutralizing antibody were determined; the 
potency of the enzyme as measured by mucin- 
clot-prevention (in vitro) was compared with 
spreading activity (in vivo) in the rabbit’s skin; 
and the serologic specificity of neutralizing anti- 
bodies was established by comparative studies 
against hyaluronidase of testicular, clostridial and 
pneumococcal origin. It was found that antibodies 
to streptococcal hyaluronidase occurred with in- 
creasing frequency in the normal population from 
infancy up to the adult age group. Following strep- 
tococeal infection there was an increase in the titer 
of antibodies to streptococcal hyaluronidase and 
in acute rheumatic fever the titer was found to be 
still higher. In a comparative study of the anti- 
body response to 4 streptococcal antigens, hyalu- 
ronidase, hemolysin, and 2 somatic fractions, the 
cytoplasmic particles and supernate proteins, 
it was found that the mean titers to all of these 
antigens were elevated in both rheumatic and 
streptococcal infection. The mean titer was some- 
what higher in rheumatic than in streptococcal in- 
fection, in the case of 3 of these antibodies. In the 
case of the 4th, anti-hyaluronidase, this difference 
was considerably greater. The anti-hyaluronidase 
titer showed better correlation with changes in 
the activity of the rheumatic infection than did 
the other tests. There was, however, no striking 
correlation between this titer and the severity of 
the illness. The possible implications of these 
data, both diagnostic and etiologic, are discussed. 

Histochemical evidence for the synthesis of 
protein by lymphocytes following parenteral 
injection of antigen. T. N. Harris and Susanna 
Harris (by invitation). Children’s Hospital of 
Philadelphia, Dept. of Pediatrics, School of Medi- 
cine, Univ. of Pennsylvania, Philadelphia, Penna. 
Recent developments in histochemistry have indi- 
cated that cells which are actively forming new 
protein are characterized by large amounts of 
ribonucleic acid in their cytoplasm. Since there is 
considerable immunologic evidence of the produc- 
tion of antibody by the popliteal lymph node of the 
rabbit following the injection of antigens in the foot 
pad, and since a tissue in which antibody is being 
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formed could be expected to show evidences of 
protein synthesis, it seemed feasible to attempt to 
identify the cells involved by histochemical 
methods. A study was therefore undertaken of the 
localization and concentration of ribonucleic acid 
in the cells of the popliteal lymph node in corre- 
lation with the production of antibody by that 
node. Antigens were injected into the foot pads of 
rabbits, and at various intervals thereafter the 
draining lymph nodes were examined histologically 
and chemically. Diffuse hyperplasia was found in 
the cortex of the lymph node, involving transi- 
tional forms between reticulum cells and lympho- 
cytes, as well as young (large) lymphocytes. Large 
numbers of these cells showed pyronine staining 
granules (ribonucleic acid) in the cytoplasm, which 
were abolished by previous incubation of the sce- 
tions with protease-free ribonuclease or with hot 
trichloracetic acid solution. Pyronine-staining 
nucleoli and crescents of cytoplasm were also seen 
in these cells. Chemical analysis of the nodes 
showed an increase in ribonucleoprotein but not 
in desoxyribonucleoprotein. These changes reached 
a maximum intensity just before the time of max- 
imal antibody content of the node. 

Dissociation of antigen-antibody complexes 
and their bond energy. Ferrx Havrowrtrz and 
Late Eriut (by invitation). Dept. of Chemistry, 
Indiana Univ., Bloomington, Indiana, and Dept. 
of Medical Chemistry, Istanbul, Turkey. Experi- 
ments: 4.5 ml. rabbit immune serum against 
anthranil-azo-beef serum globulin, mixed with 10 
mg. antigen, kept at 37° for 30 minutes and at 
—12°C. for 24 hours, gave 27.8 mg. precipitate, 
containing 3.0 mg. antigen. No precipitate resulted 
with 150 mg. antigen. When the precipitate pro- 
duced by 10 mg. antigen was kept at 37° for 30 
minutes with 140 mg. antigen, a considerable part 
was dissolved. The weight of the undissolved pre- 
cipitates (in bracket antigen) was 9.5 (3.7), 8.8 (3.3) 
and 12.1 (4.6) mg. in 3 experiments. The precip- 
itates were isolated and analyzed as described 
previously (J. Immunol. 43: 331, 1942).— Results: 
6 of the 8 antibody molecules bound per antigen 
molecule in the original precipitate are split off by 
the antigen excess. No antigen is split off.—It is 
assumed that the irreversibly bound antibody 
molecules are attached to antigen molecules by the 
whole area of the determinant site. If an area of 50 
A? is assumed for the bis-azophenylearboxylic 
group and 100 A? for the species-specific group of 
A? results, 


corresponding to 14 water molecules per layer. The 
bond energy between antigen and antibody must 
be higher than that of the water displaced from this 
area. If it is assumed that only 1 layer of water 
molecules is displaced, a bond energy of ~ 70 kcal. 
1 antigen-antibody bond or ~ 0.47 keal. 1 A? re- 
sults. The loose linkage of those antibody molecules 
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which are split off by the antigen excess is attrib- 
uted to steric hindrance by the firmly bound anti- 
body molecules and/or to imperfect complemen- 
tariness of the specific sites. Both factors cause 
increase of the distance between bonding groups. 
If this distance increases from 3 to 4, 5 or 6 A, the 
bond energy will decrease from ~ 0.47 to approxi- 
mately 0.25, 0.15 and 0.10 kcal. /R2 respectively. 

Indirect complement-fixation test for psitta- 
cosis-lymphogranuloma venereum group anti- 
bodies in chicken antisera. M.R. Hi.eMan and 
R. J. HELMoxp (introduced by ANNABEL WALTER). 
Dept. of Virus and Rickettsial Diseases, Army 
Medical Dept. Research and Graduate School, Army 
Medical Center, Washington, D. C. It is well estab- 
lished that antisera prepared in certain mammals 
and birds are incapable of fixing complement in the 
presence of homologous antigen even though anti- 
body can be demonstrated in them by other tech- 
niques. Such sera may contain blocking antibodies 
which, in the presence of homologous antigen, pre- 
vent fixation of complement by ordinary antibodies 
that are capable of binding complement. Sera from 
chickens immunized against viruses of the psitta- 
cosis-lymphogranuloma venereum group do not fix 
complement in the usual type of test. Such sera 
have now been shown to possess blocking antibodies 
which interfere with the binding of complement by 
mammalian antibodies in the presence of homolo- 
gous antigen. The technique of the indirect comple- 
ment-fixation test has been used to determine 
whether under these conditions chicken antisera 
provide the broad group reaction displayed by 
mammalian antisera in complement-fixation tests 
with this group of agents, or whether they follow 
the highly strain specific reaction found when 
chicken antisera are used in neutralization tests. 
It would appear that when the indirect comple- 
ment-fixation technique is employed, the chicken 
sera approach the broad type of group reaction char- 
acteristic of mammalian sera in direct fixation tests 
with this group of viruses. 

Tissue reaction to foreign particulate matter 
altered by presence of adsorbed antigen. Howarp 
C. Hoppsand ALFRED M. SHIDELER (by invitation). 
Dept. of Pathology, School of Medicine, Univ. of 
Oklahoma, Oklahoma City, Okla. Rabbits were 
given intradermal injections of finely particulate 
aluminum hydroxide, activated carbon, magnesium 
Silicate (tale) and silicon dioxide (flint). Tissue re- 
actions were studied at 7, 14, 28 and 56 days. A 
second series of intradermal injections was made, 
similar to the first, with the exception that horse 
Serum was absorbed upon the particulate matter 
prior to its administration. Tissue reactions in this 
group of lesions were compared with those of the 
former group with special attention to the character 
of inflammatory exudate, ratio between macro- 
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phages and fibroblasts, occurrence of focal necrosis 
and cellular degenerative changes. 

Effect of previous experience with homologous 
and heterologous types of poliomyelitis virus upon 
the alimentary carriage of virus by the chimpan- 
zee. Howarp A. Howe (by invitation), Davip 
Bopian (by invitation) and Isane, M. Morgan. 
Poliomyelitis Research Center, Dept. of Epidemiol- 
ogy, The Johns Hopkins Univ., Baltimore, Md. 
Eighty oral inoculations have been carried out in 
chimpanzees with 4 strains of poliomyelitis virus 
representing 2 major immunologic types, the Brun- 
hilde, Kotter and Frederick strains comprising 1 
type, and the Lansing strain the other. The first 
experience with virus was provided by oral inocula- 
tion in the majority of the animals but toward the 
end of the experiment 14 animals were vaccinated 
with active Lansing virus given intramuscularly. 
Evidence of response to the immunization was ob- 
tained by testing for virus in stools or for rises in 
serum antibody titer. The control group consisted 
of 27 animals of which all responded positively, 2 
with paralysis. Challenge was carried out at 1 
month or later following first virus contact by the 
oral administration of titrated pools of rhesus mon- 
key cords. In many instances 2 or 3 homotypic 
viruses were given to the same animal. Animals 
which became paralyzed or carried virus in the 
stools after the first post inoculation week were 
considered to have shown no evidence of immunity. 
No animal was considered negative unless no evi-’ 
dence of activity was found in at least 4 stool speci- 
mens collected during the 2-4th weeks and tested 
in 2 monkeys each by intranasal inoculation. The 
results were as follows: Of 9 animals receiving 
homologous challenge, 1 subsequently produced 
virus in the stools. This result differs in no essential 
respect from the results of 22 homotypic challenges 
in which 1 animal had virus in the stools on the 
second week. Twenty-two animals were immu- 
nized with Lansing virus either by mouth (8) or by 
intramuscular vaccination (14). Subsequent oral 
challenge was carried out with the heterotypic 
Brunhilde strain, following which 3 animals became 
paralyzed while 13 showed virus in the stools. Al- 
though the tests are not quite complete the infec- 
tion rate appears to be 15/22 or 68% 

Universal serologic reaction with lipid antigen 
in tuberculosis. REUBEN L. Kaun. Serology Laby., 
Univ. Hospital, Ann Arbor, Mich. It was previ- 
ously shown that it is possible to demonstrate posi- 
tive reactions with the serums of normal human 
beings by. special precipitation techniques with 
tissue extract antigens (Kahn, Kolmer, cardio- 
lipin). A standardized precipitation technique 
based on different NaCl concentrations, serum dilu- 
tions and incubations was then developed with 
Kahn antigen, known as universal serologic tech- 
nique. With this technique normal human beings 
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(giving negative Kahn reactions for syphilis) give 
precipitation reactions of characteristic serologic 
patterns. It was observed that, in Kahn-negative 
patients with acute tuberculosis, precipitation in 
the universal reaction is increased above the normal 
level and, as the patients gradually improve, pre- 
cipitation is correspondingly decreased. This find- 
ing indicates that the universal serologic technique 
might prove helpful as an indicator of tuberculous 
activity. No increase in precipitation above the 
normal has been noted in far advanced and terminal 
cases of tuberculosis. 
Development of the specific antibody for a dis- 
tinctive constituent of Brown-Pearce carcinoma 
cells. BERNARD KALFAyAN (by invitation) and 
Joun G. Kipp. Dept. of Pathology, New York Hos- 
pital, Cornell Medical Center, New York City. 
Certain rabbits implanted with Brown-Pearce tu- 
mor cells develop an antibody that reacts specifi- 
cally with a distinctive constituent of them, as 
previous work has shown (J. Exper. Med. 71: 335, 
351, 1940). In ordinary market-bought hybrid rab- 
bits the specific Brown-Pearce antibody was fre- 
quently masked by the presence of induced tissue 
antibodies, which react with extracts of a variety of 
normal and neoplastic rabbit tissues (J. Exper. 
Med. 82: 21, 1945), though about half of the inbred 
‘blue-cross’ rabbits implanted with Brown-Pearce 
tumor cells developed the specific antibody in high 
titer, usually without the concomitant develop- 
‘ment of the induced tissue antibodies (J. Exper. 
Med. 82: 41, 1945). In recent experiments the spe- 
cific Brown-Pearce antibody appeared in the blood 
of every one of 17 Havana and 23 Chocolate-Dutch 
(Havana x Dutch hybrids) rabbits implanted with 
the tumor cells, often reaching titers of 1:512 or 
higher. The induced tissue antibodies, by contrast, 
were present in titers of 1:8 or less in a few speci- 
mens but were entirely absent from most of them. 
Normal rabbits of both breeds provided sera that 
were devoid of the specific Brown-Pearce antibody 
and of the induced tissue antibodies. 
Quantitative measurement of antibody to a 
whole bacterial antigen. Martian KosHuanp (in- 
troduced by WiLi1AmM Burrows). Dept. of Bacteri- 
ology and Parasitology, Univ. of Chicago, Chicago, 
Til. A quantitative method for the measurement of 
the antibody response to a whole bacterial antigen, 
the cholera vibrio, has been developed. The method 
depends upon the colorimetric determination of 
specific complement fixation using the 50% hemo- 
lytic unit. The excess complement procedure, pro- 
posed by Heidelberger and his co-workers, was em- 
ployed in this study, and was adapted to the 
requirements of a whole bacterial antigen. The re- 
sults obtained using a whole bacterial antigen have 
been compared from a theoretical and practical 
point of view with those involving viral or bacterial 
extract antigens. The method has been used to 
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determine the antibody levels produced in the 
serum and the feces of guinea pigs, either actively 
immunized with the cholera vibrio or passively 
immunized with anti-cholera rabbit serum. 

Equilibrium studies on the reaction of antibody 
with hapten. LEonaRD LERMAN (introduced by 
Dan H. CampBe.). Gates and Crellin Laby. of 
Chemistry, California Inst. of Technology, Pasa- 
dena, Calif. Quantitative studies have been made 
on the combination of antibody with a simple mono- 
haptenic substance. Antibody was specifically puri- 
fied from rabbit antiserum homologous to the 
p-azophenylarsonic acid hapten by precipitation 
with a simple trihaptenic antigen, followed by dis- 
sociation of the washed precipitate with a mono- 
haptenic substance. A cellophane bag containing 
the purified antibody solution was immersed in a 
buffered solution of normal rabbit gamma-globulin 
(at the same protein concentration) together with 
a dialysable monohaptenic dye. After continuous 
agitation at constant temperature for about 24 
hours the dye concentrations in the 2 solutions 
were measured colorimetrically to obtain the equi- 
librium composition in terms of bound and unbound 
hapten. From measurements at varying ratios of 
hapten to antibody the free energy of combination, 
the maximum binding capacity, and related quanti- 
ties have been determined. Under various condi- 
tions the free energy change is of the order of —7.5 
to —8.0 kcal. per M of hapten bound. 

Some properties of purified diphtheria toxoid. 
Leo Levine and LovuisE Wyman (introduced by 
GEOFFREY EpsaL). Antitoxin and Vaccine Laby., 
Massachusetis Dept. of Public Health, Boston, 
Mass. Crude toxoid, obtained as the detoxified fil- 
trate of diphtheria bacillus culture grown on 
Mueller’s semi-synthetic medium, modified in this 
laboratory, has been purified by a simple 2-stage 
salt fractionation, and has been evaluated with re- 
spect to purity, antigenicity, and stability. Prepa- 
rations have been obtained assaying 2100 Lf/mg. of 
protein nitrogen. Preliminary laboratory studies 
have indicated that stability of the toxoid protein 
is impaired by addition of glycine to the diluent in 
the usual quantities, whereas gelatine appears to 
increase stability. Injections of 11 Lf have pro- 
tected guinea pigs against the standard challenge 
dose of 10 M.L.D. Potency tests with varying 
amounts of antigen indicate that the antigenicity 
per Lf unit increases as the purity is increased. A 
linear relationship has been observed between the 
logarithm of the flocculation time (Kf) and that of 
the dilution (or of the Lf) at the equivalence point. 
These observations support the evidence of previ- 
ous workers that a relationship may be established 
between antigenic efficiency and flocculation time. 
This product is now on clinical trial ; the practical 
significance of the findings presented will be dis- 
cussed. 
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Allergenic fraction of ragweed pollen prepared 
by electrophoresis-convection (Nielsen-Kirkwood 
cell). Mary Hewitrr Love.ess and RoBert BEst 
(by invitation). New York Hospital and the Dept. 
of Medicine, Cornell Univ. Medical College, New 
York City. The principle of electrophoresis-convec- 
tion has been applied to the problem of fraction- 
ating ragweed extract, with the eventual aim of 
obtaining a single allergen from pollen. The Niel- 
sen-Kirkwood apparatus affords a gentle means of 
separation and larger yields of fraction than are 
available from the Tiselius cell used by Abramson. 
Preliminary results with products obtained from 
one or more runs in the Nielsen-Kirkwood appa- 
ratus reveal that the electrophoretically immobile 
material (called ‘top’ fraction) is simplified over 
the original extract. This in evidenced by a) the 
almost complete removal of color from this fraction, 
b) reduction in precipitable nitrogen as well as in 
carbohydrates, c) a decrease in reagin-binding ac- 
tivity roughly related to its loss of precipitable 
nitrogen, d) immunological crosstests which 
showed removal of some antigenic constituents. 
Despite the purification of ‘top’ fraction, it uni- 
formly elicited the characteristic immediate re- 
sponses in allergic skin and conjunctiva, as well as 
producing the typical Prausnitz-Kustner reaction 
with pollen-allergic sera. Occasional sera were en- 
countered which contained reagins for only those 
antigens which remained in the ‘top’ fraction. Pa- 
tients who- were given a course of therapeutic 
injections with ‘top’ fraction produced ‘protective,’ 
or thermostable, antibodies in their blood streams 
and showed increased tolerance toward the fraction 
when tested intracutaneously and by conjunctival 
test. Furthermore, a significant proportion of them 
proved to be resistant clinically when exposed to 
natural pollination. This clinical immunity tended 
to be selective since some individuals responded 
much better to the fraction than they had to whole 
extract in prior years, while for others the reverse 
was true. 

New observations on an autoagglutinin. H. H. 
Lusinski and D. MENDEL (by invitation). Patho- 
logical Laby. and Dept. of Medicine, Jewish General 
Hospital, Montreal, Canada. The serum of a patient 
suffering from hemolytic anaemia and belonging to 
Blood Group A contained an autoagglutinin which 
had the following characteristics : When serum di- 
lutions and red cell suspensions were made with 
normal saline, clumping of red cells was observed 
at room temperature, but not at 37°C ; clumps dis- 
solved if warmed to incubator temperature. When, 
instead of saline, 30% beef albumin solution was 
used, agglutination also occurred at incubator tem- 
perature. Using human serum or plasma, clumping 
occurred only at room temperature. The autoanti- 
bodies could be adsorbed on human cells of Group 
Aor O, and transferred into normal saline with the 
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technique described by Landsteiner and Miller, 
even when the whole process was perfected in an 
incubator room at 37°C. These purified agglutinim 
solutions reacted with human red cells, suspended’ 
in saline, at room temperature, but not at 37°C.; 
red cells suspended in albumin were clumped at 
37°C. as well. The agglutinin solution, furthermore, 
agglutinated and hemolyzed rabbit red cells sus- 
pended in saline at both temperatures. 

Relation of complement to thermolabile hyal- 
uronidase inhibitor of serum. StrantEy Marcus 
and Joun K. Futon (by invitation). Rackham 
Arthritis Research Unit and Dept. of Medicine, 
Univ. of Michigan, Ann Arbor, Mich. A modifica- 
tion of a biological technique (streptococcal decap- 
sulation) for the quantitative determination of 
hyaluronidase using testicular or streptococcal en- 
zyme has been used. By this method and turbidi- 
metric assay also, it was found that sera heated at 
56°C. for 20 minutes lost their enzyme inhibiting 
capacity. Activity of the enzyme inhibitor de- 
creased during refrigeration. These findings 
suggested an analogy to complement (C’) function. 
Loss of inhibition following heating was replaced by 
addition of lyophilized guinea pig C’. While fresh 
guinea pig serum contained inhibitor, reconstituted 
lyophilized serum did not. It was concluded that 
inhibition depends upon a thermostable component 
lost upon lyophilization and a thermolabile com- 
ponent surviving this process. Pooled guinea pig 
serum was fractionated to yield C’3 and C’4 defi- 
cient C’. Both C’3 and C’4 deficient fractions 
lacked enzyme inhibitory capacity. Although 
heated guinea pig serum (C’3, C’4) plus ammonia 
or zymin-treated serum did not show inhibitory 
capacity, heated serum plus ammonia and zymin- 
treated fractions of C’ had fully restored inhibitory 
ability. It has been assumed, therefore, that serum 
inhibitor of hyaluronidase depends upon the pres- 
ence of the 4 characterized C’ components plus still 
another thermostable component. Although it is 
demonstrable by turbidimetric procedure that 
heated serum does not inhibit enzyme action, pre- 
liminary data indicate that C’ will not reactivate 
the thermolabile inhibitor measured by this tech- 
nique. This is believed to be further evidence that 
different procedures may measure different stages 
in the hydrolysis of hyaluronic acid. There was no 
fall in inhibitor concentration of guinea pig serum 
following anaphylaxis whereas C’ concentration 
was decreased. C’ concentrations of human sera 
could not be correlated with inhibitor titers. The 
implications of these findings will be discussed. 

Effects of gliotoxin and other sulfur-containing 
compounds on tumor cells in vitro. Joun W. Mason 
(by invitation) and Joun G. Kipp. Dept. of Pathol- 
ogy, New York Hospital, Cornell Medical Center, 
New York City. Gliotoxin, held in brief contact 
with tumor cells in vitro, inhibits their subsequent 
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proliferation upon implantation in susceptible 
hosts, as previous work has shown (Science 105: 511, 
1947). Two other compounds having unusual sulfur 
linkages (4-acetamido-5, 5-dimethyl-1 , 2-dithio- 
lane-3-one and 4 methyl-5-methylimino-1,2-di- 
thiazolidone-3—synthesized and made available by 
Professor John R. Johnson) have likewise proved 
highly effective against lymphosarcoma cells in 
mice, inhibiting their growth after 1 hour’s contact 
in vitro in concentrations of 1-5 ug/cc., the effective 
level of gliotoxin in concurrent tests being 1 yug/cc. 
or slightly less. Two additional compounds of simi- 
lar sort (4-benzamido-5,5-dimethyl-1,2-dithiol- 
ane-3-one and 4-methyl-5-methylimino-3-thio-1, 2- 
dithiazolidone-3), were somewhat less soluble, but 
were also inhibitory in low concentrations. Desthio- 
gliotoxin had no effect on tumor cells in concentra- 
tions of 800 ywg/cc. Simple monothiol compounds 
(cysteine, glutathione, and monothioglycerol) had 
no inhibitory effect on the lymphosarcoma cells in 
concentrations up to 800 yg/ec., while two di- 
thiols, BAL and dithiobiuret, were inhibitory at 
100-200 ug/cc. When mixtures containing low con- 
centrations of gliotoxin and high concentrations of 
the mono- and dithiol compounds were allowed to 
interact for a few minutes and then tested against 
tumor cells, the inhibitory effect of the gliotoxin 
was diminished or abolished. This effect of glitoxin 
was not modified, however, when very large 
amounts of cysteine, glutathione, monothioglycerol 
and BAL were brought into contact with tumor 
cells that had previously been exposed for 1 hour to 
gliotoxin in a concentration of 10 ug/ml. 
Immunogenic difference between two related 
strains of poliomyelitis virus. JosepH L. MELNICK. 
Section of Preventive Medicine, Yale Univ. School 
of Medicine, New Haven, Conn. By means of vac- 
cination and neutralization tests the 2 strains of 
poliomyelitis virus—Lansing and Y-SK—are im- 
munologically related. The Lansing strain, iso- 
lated in the monkey from the CNS of a fatal case in 
Lansing, Mich., in 1937, was successfully estab- 
lished by Armstrong in cotton rats and mice. When 
used in the present experiments, the strain had 
been through 260 serial passages in mice and still 
retained its pathogenicity for monkeys. The Y-SK 
strain, isolated by Trask and Paul from the stools 
of an abortive case in New Haven, Conn., in 1937, 
was subsequently found to produce in mice, cotton 
rats, and hamsters a myelitic disease. The virus 
transferable in these rodents was shown to be im- 
munologically the same as the parent simian strain. 
At the time it was used for these experiments, this 
strain had been passed through 20 transfers in mon- 
keys and 15 in cotton rats and mice. It too remained 
pathogenic for primates. Previous work had estab- 
lished that single or multiple feedings of the Y-SK 
virus to cynomolgus monkeys usually result in the 
production of antibodies either by the first day of 
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paralysis or by the 4th week in the asymptomatic 
animals. When the Lansing virus was fed repeat- 
edly to a group of cynomolgus monkeys, none of 
them responded either by apparent disease or by 
the development of neutralizing antibodies. When 
these same monkeys were then fed Y-SK virus, 
they again remained in apparent good health, but 
they were now found to have developed neutraliz- 
ing antibodies. Subsequent challenge by the intra- 
nasal route indicated an appreciable degree of re- 
sistance among the group. Thus in contrast to the 
Lansing strain of poliomyelitis virus, the homo- 
typic Y-SK strain is capable of engendering anti- 
bodies when it is administered orally to cynomolgus 
monkeys and such monkeys may have an increased 
resistance to virus instilled intranasally. 
Resistance to endotoxins of enteric bacilli in 
patients convalescent from typhoid and paraty- 
phoid fever. Herpert R. MorGan and FRANKLIN 
A. NEva (introduced by Tuomas FRancts, JR.). 
Dept. of Epidemiology, School of Public Health, 
Univ. of Michigan, Ann Arbor, Mich. Patients 
convalescent from enteric fevers due to infection 
with Salmonella typhosa or S. paratyphi were 
shown to be more resistant than normal individuals 
to the pyrogenic and general systemic effects of the 
toxic, somatic antigens (endotoxins) of S. typhosa 
or Shigella dysenteriae following their intravenous 
administration. The significance of these findings 
in regard to the clinical course of the disease and 
the process of recovery will be discussed. 
Precipitin tests for the diagnosis of Chagas’ 
disease, with special reference to the specificity 
of polysaccharides. A. PACKCHANIAN and L. Turck 
(by invitation). Dept. of Bacteriology and Laby. of 
Microbiology, Univ. of Texas, School of Medicine, 
Galveston, Texas. Trypanosoma cruzi antigens for 
diagnosing Chagas’ disease by the precipitin test 
were prepared from washed, packed T7'r. cruzi grown 
in vitro. The cytolysis of the trypanosomes was 
accomplished by various means, and the active 
principle for the precipitin test was extracted by 
several methods. The first antigen, a crude aqueous 
extract, was found to be specific and gave positive 
precipitin reactions with both 7. cruzi antiserum 
and sera from known human and animal cases of 
Chagas’ disease. Inasmuch as the precipitin titer of 
this aqueous antigen was low, further studies were 
conducted to isolate from the cellular substance of 
Tr. cruzi the active component, which proved to be 
the polysaccharide complex. Several well known 
immunochemical methods of isolating polysaccha- 
rides from microorganisms, such as Avery’s, Fel- 
ton’s, Fuller’s and Sevag’s methods, were employed 
in the preparation of T'r. cruzi ‘polysaccharide anti- 
gens’. The specificity and potency of these antigens 
were determined and compared. These antigens 
gave much higher precipitin titers than the crude 
aqueous extract. Quantitative studies of serological 
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cross-reactions between the 7'r. cruzi antigens and 


several antisera and serum samples from other 
trypanosomiases, leishmaniases and bacterial in- 
fections were made. Likewise, polysaccharides iso- 
lated from several species of trypanosomes, leish- 
mania and bacteria were tested with 7'r. cruzi and 
homologous antisera. The relative merits of the Tr. 
cruzi antigens for the precipitin test in the diag- 
nosis of Chagas’ disease have been evaluated. 

Amino acids, analogues and the propagation of 
Theiler’s GD VII virus in mouse brain tissue cul- 
ture. Harotp E. Pearson and Ricuarp J. WINz- 
LER (by invitation). Depts. of Bacteriology and 
Biochemistry, Univ. South. Calif. School of Medi- 
cine and the Laby. Div., Los Angeles County Hospi- 
tal, Los Angeles, Calif. The effects of various amino 
acids and certain analogues on the propagation of 
the GD VII strain of Theiler’s mouse encephalo- 
myelitis virus in cultures of minced, one day mouse 
brain were studied. Tissue suspended in Simm’s 
solution at pH 8-9 and contained in 50 ml. Erlen- 
meyer flasks was incubated for 2-3 days at 35°C. 
The titer of virus attained in cultures as tested by 
intracerebral injection of mice was reduced slightly 
by the presences of 1 mg/ml. L-lysine monohydro- 
chloride but not by L-arginine monohydrochloride, 
L-cystine, L-cysteine hydrochloride, glycine, L- 
histidine monohydrochloride, L-leucine, L-proline, 
DL-alanine or DL-phenylalanine. The titer was 
markedly reduced by the presence of 3-5 mg/ml. 
DL-ethionine, beta-2-furyl-DL-alanine or beta-2- 
thienyl-DL-alanine; the addition of DL-pheny]l- 
alanine in the same concentration did not reverse 
the actions of the last 2 compounds. Glutathione 5 
mg/ml. but not 1 mg/ml. also reduced the titer of 
virus in cultures. 

Effect of lithium periodate on crystalline bovine 
serum albumin. GERTRUDE E. PERLMANN (by invi- 
tation) and Wa.rHeR F. Goreseu. Labys. of The 
Rockefeller Inst. for Medical Research, New York 
City. When certain biologically active proteins are 
subjected to the action of dilute lithium periodate 
at physiological values of pu, their activities are 
rapidly altered and finally destroyed. In order to 
gain an insight into the nature of the chemical 
changes which occur, a study has been made of the 
action of 0.03 m lithium periodate on crystalline 
bovine plasma albumin. It has been found that 
after contact with the reagent the ultraviolet ab- 
sorption spectrum as well as the electrophoretic 
behavior of the protein ‘has been radically altered. 
In addition, the solubility of the protein in salts 
has been changed, as has its solubility in the acid 
range of pH values. At a pH of approximately 3.5 the 
protein is entirely insoluble, but dissolves as the 
solution becomes more acid. The cystine, cysteine 
and tyrosine content of the protein has been greatly 
lowered, and the tryptophane appears to be com- 
pletely destroyed following treatment with 0.03 m 
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lithium periodate at room temperature over a 
period of 72 hours. These chemical and physico- 
chemical changes are accompanied by a complete 
loss in the ability of the oxidized protein to incite 
antibodies in experimental animals, yet the changes 
are not so profound as to cause loss in precipita- 
bility of the oxidized albumin in an antiserum pre- 
pared against the native protein. 

‘Nonspecific’ complement-fixing activity of 
cloudy avian sera. Curistinge FE. Rice. Div. of 
Animal Pathology, Science Service, Dominion Dept. 
of Agriculture, Animal Diseases Research Inst., 
Hull, Quebec, Canada. Whereas inactivated 
chicken and turkey sera do not ordinarily fix com- 
plement with homologous bacterial or viral anti- 
gens, an atypical type of eomplement-fixing 
activity has been observed with higher dilutions of 
sera collected from birds during periods of active 
egg-production. Since fixation of complement was 
recorded with normal as well as immune sera and 
was noted with various unrelated antigens, it ap- 
peared to be ‘nonspecific’ in nature. The fact that 
fixation was most pronounced with cloudy sera sug- 
gested that serum lipids may have played some réle 
in the reaction. The results of chemical analyses 
seemed to support this supposition. The possible 
relationship of such activities to certain ‘non- 
specific’ reactions encountered in the serologic 
diagnosis of human infection will be discussed. 

Relationship between catalase activity and viru- 
lence in pasteurella pestis. Morris RockEen- 
MACHER (introduced by A. P. KrurGER). Office of 
Naval Research Task V, Dept. of Bacteriology and 
U.S. Naval Medical Research Unit No. 1, Univ. 
of California, Berkeley, Calif. The catalase activity 
of virulent and avirulent strains of Pasteurella 
pestis was measured by an adaptation of the proce- 
dure of Huddleson (Univ. of Michigan Technical 
Bulletin 182: January 1942). Optimal conditions for 
enzyme activity in these organisms, as shown by a 
study of the kinetics of the reaction, were used. 
Catalase activity was expressed as ml. of 0.1 N 
hydrogen peroxide decomposed in 60 minutes by a 
standardized suspension of organisms. A minimum 
of 2 separate measurements was made for each 
strain. Enzyme activity appeared to follow the 
curve for a mono-molecular reaction. The catalase 
activity of virulent strains was greater than that of 
avirulent strains. In the 14 virulent strains 
studied, enzyme activity ranged from 12.9 to 19.9 
ml., with a mean value of 16.7 + 0.4. For 11 aviru- 
lent strains, values of 2.1 to 8.6 ml. were found, with 
a mean value of 5.1 + 0.5. The difference between 
the mean values of the virulent and avirulent 
organisms was significant. Virulence titrations 
were simultaneously performed by the subcuta- 
neous inoculation of the suspension of organisms 
used for catalase testing into 7- to 12-week old 
mice. The resultant LD50 values ranged from 6 to 
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5000 virulent organisms. Avirulent strains caused 
no deaths when 20,000 organisms were injected 
subcutaneously. 

Intradermal antibody-antigen and antigen-anti- 
body reactions in persons having poliomyelitis, 
contacts and non-contacts in relation to poliomye- 
litis. Epwarp C. Rosrenow. Bacteriological Re- 
search, Longview Hospital, Cincinnati, Ohio. The 
solutions of thermal antibody and of antigen in- 
jected intradermally consisted of the bacteria-free 
supernatants of saline suspensions of streptococci 
isolated in studies of poliomyelitis. The former 
after autoclaving suspensions containing twenty 
billion streptococci/ml. for 96 hours and adding an 
equal volume of saline containing 0.4% phenol ; the 
latter after heating suspensions containing ten 
billion streptococci/ml. at 70°C. for one hour and 
adding 0.2% phenol. Three hundredths ml. of each 
and of control solutions were injected into the skin 
of the anterior aspect of the forearm of 432 persons 
having poliomyelitis, of 434 contacts and 2193 non- 
contacts. Reactions of 5 sq. em. or more to ‘polio- 
myelitis’ streptococcal thermal antibody indicating 
specific antigen and a corresponding streptococcal 
infection occurred in all persons having poliomye- 
litis, in nearly all contacts and non-contacts during 
September and in almost no one in spring and win- 
ter remote from poliomyelitis. Reactions indicating 
antigen were greatest, alike in males and females, 
and reactions indicating antibody were least at the 
onset of poliomyelitis. Antigen diminished and 
antibody increased during recovery far more 
rapidly in persons having mild attacks than in per- 
sons severely paralyzed and antibody titers were 
uniformly higher in females than in males corre- 
sponding to the lower incidence of and mortality 
from poliomyelitis in females. ‘Poliomyelitic’ 
streptococcal antibody titers in September were 
strikingly greater in persons recovering, in persons 
that had recovered from mild poliomyelitis and in 
well persons that had previously been exposed to 
epidemic poliomyelitis than in corresponding per- 
sons not previously exposed. 

Antigenic relationship of dengue and yellow 
fever viruses with those of west-Nile and Japanese 
B encephalitis. ALBERT B. Sasin. The Children’s 
Hospital Research Foundation, Univ. of Cincinnati 
College of Medicine, Cincinnati, Ohio. Rhesus mon- 
keys inoculated intracerebrally with human serum 
containing various immunological types of dengue 
virus (Hawaii, New Guinea ‘B,’ ‘C’ or ‘D’) devel- 
oped complement-fixing antibodies not only for the 
Hawaii dengue virus (benzene-extracted 20% 
mouse brain antigen) in titers of 1:64 to 1:128 but 
also for the Japanese B and West Nile viruses in 
titers of 1:16 to 1:64 and to a lesser degree for the 
virus of yellow fever, but not for the St. Louis, 
Western equine or Rift Valley fever viruses. The 
serum of human volunteers residing in the U.S. A. 
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who recovered from infection with the Hawaii type 
of dengue virus by mosquito bites or inoculation of 
human serum, also had C-F antibodies for the 
Japanese B, West Nile and yellow fever viruses, but 
not for the St. Louis, Western equine, or Rift 
Valley fever viruses. Rhesus monkeys inoculated 
with yellow fever virus (French neurotropic or 
Asibi viscerotropic strains or both) which devel. 
oped C-F antibodies for the yellow fever virus in 
titers of 1:64 to 1:256 also regularly developed C-F 
antibodies for the Japanese B and West Nile viruses 
in titers of 1:4 to 1:32 and occasionally also for the 
Hawaii ‘dengue virus, but not for the St. Louis, 
Western equine or Rift Valley fever viruses. A 
Japanese B antiserum prepared in mice with a 
homologous C-F titer of 1:256, had a titer of 1:128 
with West Nile, 1:32 with yellow fever, 1:4 with 
Hawaii dengue, 1:2 with St. Louis encephalitis 
virus, and yielded negative results with similar 
antigens prepared from the Western equine and 
Rift Valley fever viruses. The common antigen (or 
antigenic groups) possessed by the dengue, yellow 
fever, Japanese B encephalitis and West Nile vir- 
uses is present in low concentration and can be 
demonstrated only in the most potent preparations, 
although it is not necessarily proportional to the 
number of homologous antigenic units. Thus, while 
a Japanese B antigen with 128 homologous units had 
only 4 units when tested with a dengue antiserum, 
the West Nile antigen with 16 homologous units 
was as active as the Japanese B antigen in its reac- 
tion with the antisera for the related viruses. 
Differences in antigenic capacity among influ- 
enza virus strains. Jonas E. Sark, ANGELA M. 
LaAvuRENT (by invitation) and Racnen C. McGiv- 
Nis (by invitation). Virus Research Laby., Dept. of 
Bacteriology, Univ. of Pittsburgh School of Medi- 
cine, Pittsburgh, Penna. In the course of studies 
carried out in 1947-48 employing influenza virus 
vaccines containing the FM1 strain (Type A- 
prime), it was observed that the antibody response 
in man to the FM1 component of the vaccine was 
noticeably less than was the response to the other 
two components, PR8 (Type A) and Lee (Type B). 
For this reason studies were undertaken to investi- 
gate the hypothesis that strains of influenza virus 
differ in their antigenic capacity. Because of the 
importance of this question, in relation to continu- 
ing field studies of vaccination, a study was made, 
in man as well as in experimental animals, of the 
antigenic capacity of selected strains. The studies 
in man were carried out by inoculating groups of 
individuals with univalent vaccines containing 
comparable amounts of virus hemagglutinin. Deter- 
minations were then made of the titer, in the pre- 
and two-week post-vaccination sera, of hemag- 
glutination-inhibition antibody, measured with 
homologous and heterologous antigens. Similarly, 
groups of mice were inoculated intraperitoneally 
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with the univalent vaccines, diluted serially, to 
determine antigenic extinction titer. The latter is 
an index of the highest dilution of vaccine that is 
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The decrease of complement observed in anaphy- 
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minutes after the reinjection of the antigens, such 
as ovalbumin, etc., a great reduction of hemolytic 
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.of § be assumed to mediate the loss of complement in 
di- allergic and infectious diseases. The ‘Complement 
lies Reduction Reaction’ may prove to be useful for the 
rus detection of extracellular antigens and antibodies. 
i It is highly specific and sensitive, apparently un- 
nse affected by excess antigen or antibody, and may 
vas require relatively little antigen for its production ; 
ner but is not as yet quantitative. A granulocytopenia 
3). generally accompanies the drop in complement. 
ti- This response appears to be related to anaphylactic 
“US and anaphylactoid reactions as well as to an in vivo 
he antigen-antibody combination. This response may 
u- be employed for the early detection of the anaphy- 
le, lactic type of hypersensitivity to a given antigen. 
he The significance of the loss of antibody, comple- 
es ment and granulocytes during the early part of the 
of ‘negative phase’ in immunization deserves further 
ng clarification. 

Tr Antigen-antibody reaction of intact leukocytes: 
e- 1. Plasma cell; 2. Variable specificity of maturing 
g- cells. BERNHARD STEINBERG and Rutu A. MarTIN 
th (by invitation). Toledo Hospital Inst. of Medical 
y; Research, Toledo, Ohio. We indicated previously 
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Immun. 51 : 421-426, 1945 ; 52 : 71-75, 1946 ; 53 : 137- 
141, 1946) that various types of mature and imma- 
ture INTACT leukocytes possess specific antigenic 
substances and that each cell type can be demon- 
strated by agglutination. Normal and leukemic 
leukocytes were found to be antigenically similar, 
whereas cells from lymphosarcoma were antigeni- 
cally dissimilar from those of lymphatic leukemia. 
These findings suggest an immunochemical differ- 
ence between normal and leukemic cells on one 
hand and malignant cells on the other. In the pres- 
ent study, the antigenic similarity of the plasma 
cell in relation to other leukocytes was investi- 
gated. In addition, leukocytes of various stages of 
immaturity were tested for antigenic specificity. 
Antisera were developed for granulocytes, lympho- 
cytes, monocytes and plasmocytes of mature and of 
several phases of immaturity. Agglutinations of in- 
tact leukocytes indicated individual variations but 
with a group specificity for all immature forms of a 
given type of cell. Plasmocytes were found to be 
antigenically dissimilar from granulocytes, lym- 
phocytes and monocytes. 

Metabolism of Brown-Pearce rabbit carcinoma 
cells in normal and immune serum. W. H. Sum- 
MERSON (by invitation) and Joun G. Kipp. Depts. 
of Biochemistry and Pathology, Cornell Univ. Medi- 
cal College, New York City. The metabolism of vi- 
able Brown-Pearce rabbit carcinoma cells was 
studied in the presence of normal rabbit serum and 
of rabbit serum that contained high titers of the 
antibody that reacts with a distinctive constituent 
of the Brown-Pearce cell. For the immune sera, the 
relation between the number of cells and the vol- 
ume and titer of serum used was such that an excess 
of the specific antibody was present. Measurements 
were made of oxygen consumption, R.Q., aerobic 
and anaerobic glycolysis, glucose utilization, and 
lactic acid production, over a 3 to 4-hour period, 
under physiological conditions of temperature and 
pH. No significant effect of the immune sera on 
these metabolic characteristics of the Brown- 
Pearce cell was evident, even though control bio- 


- assays demonstrated that incubation of the cells 


with immune sera under conditions similar to those 
used in the metabolism studies rendered the cells 
incapable of giving rise to new tumors when im- 
planted in susceptible host rabbits. 

Antigenicity of staphylocoagulase. Morris 
TaGcer and Harriet B. Hates (by invitation). 
Dept. of Bacteriology, Yale Univ. School of Medi- 
cine, New Haven, Conn. Although the antigenicity 
of coagulase has been a matter of controversy, 
interest in this problem has been reopened by 
studies indicating that many human sera inhibit 
coagulase activity, that similarly most plasmas 
show varying degrees of resistance, and that 
changes in inhibitory properties of sera may follow 
staphylococcal infection. Using standardized and 
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concentrated coagulase purified 300-fold (activity 
to nitrogen ratios) and showing 2 mobile compo- 
nents on electrophoresis, rabbits were inoculated 
with a) coagulase alone ; b) coagulase plus Wood 46 
alpha lysin as adjuvant ; and c) the lysin only. Five 
of 6 test rabbits developed an increase in serum 
neutralization, increased plasma resistance to coag- 
ulase action, complement fixing bodies, and agglu- 
tination of coagulase-coated collodion particles. 
The 3 controls and 1 test animal failed to respond. 
The antigenicity of the coagulase, and the speci- 
ficity of the responses observed, is further sup- 
ported by such considerations as the high degree of 
purity of the injected coagulase, the consistently 
better response of the animals treated with the 
adjuvant toxin as well as the coagulase, by the 
sharp anamnestic reaction following a single booster 
dose, and by the specific removal of neutralizing 
bodies by adsorbtion on coagulase-coated collodion 
particles. Although the findings warrant the con- 
clusion that antibodies were produced to coagulase 
in 5 or 6 rabbits, there are data indicating that 
coagulase activity may be blocked by other mecha- 
nisms as well. 

X-irradiation on antibody decline. Witiiam H. 
TaLiIaAFERRO and Lucy G. TaLiaFEeRRO (by invita- 
tion). Dept. of Bacteriology and Parasitology, 
Univ. of Chicago, Chicago, Ill. Changes in hemoly- 
sin titer have been followed by photometric meth- 
ods in 3 series of rabbits after receiving per kg. : 1) 
2 x 107 sheep red cells in one injection; 2) 2 x 108 
cells in one injection ; and 3) 17 x 10° cells in 12 in- 
jections. After the antibodies began to decline, half 
of each series was irradiated twice (1 or 2 weeks 
apart) with 400 r hard X-rays (0.5 mm. copper and 
1 mm. aluminum filters). In no animals was there 
a significant rise in hemolysin titer after irradia- 
tion. At this level of irradiation there is marked 
destruction of lymphocytes but the macrophages 
are highly phagocytic and show no evidence of in- 
jury. In view of the accumulated evidence indicat- 
ing that lymphocytes contain large amounts of 
antibody, these negative results raise questions as 
to 1) the relative importance of the macrophages 
and lymphocytes in producing and storing anti- 
bodies at this stage of immunization; and 2) the 
possibility that the particular method used to de- 
stroy lymphocytes may lead to the destruction of 
antibody. 

Tuberculostatic activity of the blood and urine 
of animals given gliotoxin. Ratpu Tompsett (by 
invitation), WatsH McDerrsorr (by invitation), 
and Joun G. Kipp. Depts. of Medicine and Pathol- 
ogy, The New York Hospital, Cornell Medical Cen- 
ter, New York City. Two samples of purified glio- 
toxin, generously provided by Professor Johnson, 
have regularly inhibited the growth of virulent 
tubercle bacilli of human origin in concentrations 
of 0.01-0.04 ug/ml. in various liquid media. These 
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samples were likewise effective against mouse 
lymphosarcoma cells in vitro in concentrations of 
1.0 ug/ml. or slightly less, as indicated in the pre- 
ceding abstract. The purified gliotoxin was much 
less active against a number of other bacterial 
species, the inhibitory concentrations ranging 
from 250 ug/ml. for Ps. aeruginosa to 8.0 and 4.0 
ug/ml. for Sir. viridans and Pneumococcus respec- 
tively. Concentrations within this range were in- 
hibitory to strains of Enterococcus, Streptococcus 
(Group A), Staphylococcus, B. subtilis, A. Aero- 
genes, and £. coli. From five to fifteen minutes 
after the oral or parenteral administration of glio- 
toxin to mice, guinea pigs and rabbits, the plasma 
of the animals inhibited growth of tubercle bacilli 
in dilutions as high as 1:320, and significant degrees 
of activity persisted for at least two hours there- 
after in most instances. Urine procured from 
animals of all three species two to three hours after 
they have been given gliotoxin proved inhibitory 
to the growth of tubercle bacilli in dilutions from 
1:320 to 1:1280. Despite prolonged administration 
of gliotoxin in doses calculated to provide inhibi- 
tory concentrations in the blood for a large part of 
each day, no favorable influence on the course of 
tuberculosis in mice was demonstrable. 
Inactivation of influenza virus by oxidizing. 
agents. Ropert R. WaGner and IrRvEN B. Sracy, 
Jr. (introduced by LAVERNE A. BaRnEs). Naval 
Medical Research Inst., Bethesda, Md. The PR8 
strain of influenza A virus is inactivated in vitro 
by dilution in various oxidizing agents. Infectivity 
was determined by inoculation of chick embryos 
and the hemagglutinating capacity of harvested 
allantoic fluid. P-benzoquinone, potassium per- 
manganate and sodium periodate were effective in 
inactivating up to 50,000 I. D. of virus. Oxygen, 
ammonium iodoxybenzoate and cytochrome C were 
ineffective and it appears that this inactivation is 
associated with dehydrogenation. Glucose counter- 
acts the effect of periodate but not of quinone, 
permanganate or hydrogen peroxide. L-ascorbic 
acid, in equimolar concentration, is antagonistic 
to the action of all 4 compounds; 1-cysteine pro- 
tects only against quinone and peroxide. The de- 
gree of activity of these agents is roughly associated 
with the redox potentials, except for quinone which 
appears to exhibit greater specificity. These com- 
pounds, at 0.001 m concentration, destroy the 
capacity of the virus to be adsorbed onto chicken 
erythrocytes; this also correlates with loss of in- 
fectivity. However, virus treated with quinone at 
lower concentrations, although rendered non-in- 
fective, will retain its ability to be adsorbed. 
Furthermore, inactivation by low concentrations 
of quinone can be reversed by cysteine and gluta- 
thione but not by ascorbic acid. These preliminary 
results indicate that at 0.001 m concentrations 
these oxidizing agents act as denaturants of PR8 
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virus; but the site of action of quinone in lower 
concentrations may be on a sulfhydryl moiety of 
the virus and that this reaction involves no loss of 


adsorbability and is reversible. 


Antibody against encephalomyocarditis virus 
in the sera of American wild rats. Joe, WARREN, 
Sup1e B. Russ and HELEN JeEFFRIEs (introduced 
by JosepH E. SMaDEL). Dept. of Virus and Rickett- 
sial Diseases, Army Medical Dept. Research and 
Graduate School Army Medical Center, Washing- 
ton, D. C. In the search for natural reservoirs of 
the viruses of the encephalomyocarditis group 
(Columbia-SK, M.M., E.M.C. and Mengo viruses) 
sera from various species of wild-caught rodents 
have been examined for the presence of neutraliz- 
ing antibody for E.M.C. virus. Seventy-nine of 
440 sera from Rattus norvegicus and Rattus alexan- 
drinus possessed considerable amounts of neu- 
tralizing substances for E.M.C. virus. Tests per- 
formed intraperitoneally in mice showed that 
such sera were capable of neutralizing 1,000 to 
100,000 MLD’s of the agent. The geographic dis- 
tribution of immune rats varied considerably. For 
example, of 40 rat sera collected in rural areas of 
the state of Mississippi 39 were positive, whereas 
only 9 of 75 from Florida and 9 of 64 from Georgia 
contained this antibody. In the state of California 
11 of 32 rats from Orange county were positive 
while only 2 of 49 from San Diego county had anti- 
body. In general, the incidence of rats with E.M.C. 
antibody was greatest in southern areas and least 
in northern regions. Indeed, none of the 38 sera 
from rats caught in the states of Michigan or 
Washington or in British Columbia possessed im- 
mune substances. None of the sera from a group of 
61 rodents made up of jack rabbits, squirrels, mar- 
mots and chipmunks contained neutralizing anti- 
body, even though they were trapped in regions 
where there were a number of E.M.C. immune rats. 
{t appears that wild rats constitute one of the nat- 
ural reservoirs of the E.M.C. group of viruses. 

Role of cathepsin II in the mechanism of casea- 
tion in experimental tuberculosis of rabbits. 
Cuartes Wetss and Jutitus Scuutrz (by invita- 
tion). Labys. of the Jewish Hospital, Phila- 
delphia, Penna. One series of rabbits was infected 
intratracheally with 0.001 mg. of a virulent (Rave- 
nel) culture of M. tuberculosis and killed at inter- 
vals of from 5 to 20 weeks. A second series was 
sensitized with 2 successive weekly intravenous 
injections of 1 mg. of a non-virulent R; strain, rein- 
fected intratracheally 2 weeks later with a Rave- 
nel culture, and treated similarly. Sections of lung 
and kidney showed histologically varying amounts 
of caseation, usually surrounded by granulomatous 
tissue. Weighed organs, preserved in a dry ice 
refrigerator, were homogenized in a Waring blen- 
dor and cathepsin II estimated. (Method of es- 
timating hydrolysis of BAA was described by 
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Schultz, J., Jour. Biol. Chem.: 1948, in press). 
After primary infection with virulent tubercle 
bacilli, the catheptic activity of certain organs was 
altered. While there were individual variations, 
there were statistically significant decreases in 
the hydrolysis of BAA by the livers and kidneys of 
rabbits killed 5 weeks after primary infection. 
The lungs, now weighing 2 to 10 times their normal 
values, had 2 to 10 times the normal enzymatic 
activity based on total organ content. The animals 
which were first sensitized with R; cultures and 
then reinfected with a virulent strain, showed de- 
creases in the liver and marked increases in the 
kidneys and lungs, if killed 4 to 5 months after 
reinfection. Thus, the cathepsin II activity ex- 
pressed as the first order reaction constants or K/ 
gm N, were for normal liver, kidney, and lung: 
28 + 2.1, 24+ 1.9, and 8.6 + 0.8 while those for the 
immunized and reinfected animals were 17 + 2.1, 
38 + 6.0, and 2.1 + 2.9, respectively. In explana- 
tion the following is suggested : The liver is an or- 
gan of high natural immunity to infection with 
tubercle bacilli, hence, the bacilli of reinfection do 
not multiply actively there and do not call forth 
an intense mononuclear infiltration. The kidneys 
and lungs, on the other hand, possess much less 
natural immunity, therefore permit a greater 
multiplication of tubercle bacilli and a much more 
rapid and intense mobilization of inflammatory 
cells which are probably the source of much of this 
added enzyme. 

Color reactions with malignant sera. MIL 
Weiss. Tumor Clinic, Michael Reese Hospital, 
Chicago, Ill. A number of aniline dyes in dilu- 
tions 1:10,000 do not show any color changes on 
addition of malignant sera. Sera of normal indi- 
viduals, those afflicted with various diseases or 
benign tumors turn the original blue color of the 
same dyes green. The glassware must be clean and 
free of any acid or dye. The sera must be fresh and 
thoroughly centrifuged. Hemolyzed or icteric sera 
can not be used. The dyes are kept in 0.1% stock 
solutions of rubbing alcohol (70% isopropy! alco- 
hol). The stock solution is diluted with distilled 
water 1:10 before use. To 0.5 cc. of the diluted dye 
0.5 ec. of serum is added, the tube is shaken for a 
few seconds and the color changes are noted. A 
positive control containing a known malignant 
serum and a negative control containing a known 
normal serum are handled in the same manner. A 
dye control correspondingly diluted with water 
also is used. The tubes are placed overnight or for 
12 hours in the refrigerator and then the final 
reading is made. Eventual color changes become 
more distinct after standing several hours. Over 
300 sera were examined with the above technic. 
Positive (blue) reactions were obtained in 89.1% 
of malignant sera. Azur II, toluidine blue, trypan 
blue and victoria blue were found to be equally 
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useful. This method applies to all types of malig- 
nancy. Hodgkin’s disease and various forms of 
leucemia give consistently positive results. 

Immunochemical studies on egg white proteins. 
L. R. Werrer, M. Coun and H. F. Deutscu (in- 
troduced by A. M. PappENHEIMER, JR.). Dept. of 
Physiological Chem., Uni. of Wisc. Medical School 
and Dept. Microbiology, New York Univ., Col- 
lege of Medicine, New York City. Although 
chicken egg white (EW) possesses at least seven 
electrophoretic components, only ovalbumin has 
been extensively characterized. Immunochemical 
methods were used to furnish information con- 
cerning the minor and poorly understood com- 
ponents of chicken EW. The curve describing the 
quantitative precipitin reaction between EW and 
rabbit antisera is extremely complex. Neverthe- 
less, when purified preparations of ovalbumin, 
conalbumin, ovomucoid and lysozyme were used 
as precipitinogens, various portions of the curve 
could be ascribed to reactions between these pro- 
teins and their respective antibodies. Although 
ovalbumin comprises 60% of EW, when the latter 
was used for immunization only a small proportion 
of the total antibody was directed against it. 
Conalbumin induced greater antibody production 
than ovalbumin although it comprises only 16% 
of the total protein. A very small proportion of the 
total antibody was directed against lysozyme and 
ovomucoid. The major portion of the antibody was 
not directed against the above four components, 
which comprise approximately 95% of the total 
protein, but rather against the remaining 5%. 
Rabbit anti EW sera were used to study the cross 
reactions of the antigens in chicken EW with the 
corresponding antigens in egg whites of turkey, 
guinea hen, goose and duck. It was demonstrated 
that several other components cross react in addi- 
tion to ovalbumin, especially those comprising the 
minor portion of chicken EW. 

Anaphylactic studies in mice. A. H. WHEELER, 
E. Branpon, and H. Perrenco (introduced by 
Revsen L. Kaun). Serology Laby., Univ. Hos- 
pital, Ann Arbor, Mich. As is well known, mice 
do not respond typically to anaphylactic shock. 
Experiments were carried out in this laboratory 
showing that, if mice are injected with egg albumin 
plus Freund’s adjuvant and then challenged with 
the egg albumin, fatal anaphylactic shock occurs 
in about 60% of the animals. Generally only about 
10% fatality occurs in the control animals injected 
with the protein alone. It was also observed that, 
following a challenge, abortion occurs more fre- 
quently in sensitized pregnant mice than in non- 
sensitized ones. This finding suggests that in mice, 
abortion may prove a more sensitive indicator of 
anaphylaxis than anaphylactic death. 

Demonstration, occurrence and significance of 
iso-immunization against the A and B factors 
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during pregnancy. Ernest Wiressky. Dept. of 
Bacteriology and Immunology, Medical School, 
Buffalo, N. Y. Fifty cases of heterospecific preg. 
nancies were examined for immune anti-A and 
immune anti-B isoantibodies. Their presence was 
demonstrated by 2 methods. One consisted in the 
replacement of saline solution by undiluted human 
serum and the second method by neutralization of 
the isoantibodies by means of the purified blood 
group specific substances followed by titration in 
saline solution as well as in indiluted human serum. 
More than half of the cases examined did not re- 
veal any trace of isoimmunization ; others in vary- 
ing degrees from slight to strong antibody forma- 
tion. Even in those few instances in which a potent 
immune antibody was found, the baby upon de- 
livery proved to be normal. In a series of investi- 
gaions carried out independently from the 50 
cases mentioned, 2 umbilical cord bloods were 
found whose cells proved to be sensitized when sus- 
pended in normal adult serum (9-drop method). 
The only clue which could be found for the cause 
of this phenomenon was isoimmunization against 
the A and B factor respectively. It was interesting 
to note that in both instances the Coombs test was 
negative in our hands. Only in one baby was there 
slight evidence of hemolysis and jaundice. The 
only case of fatal erythroblastosis presumably 
caused by isoimmunization against the A factor so 
far experienced by us was that of a baby of blood 
group A born to a mother belonging to the blood 
group B (5th child). A potent immune anti-A 
antibody was found in the mother’s circulation. 
The baby’s umbilical cord serum also contained 
an immune anti-A antibody whose strength roughly 
compared with the immune anti-A antibody pres- 
ent in the mother’s serum following invitro neu- 
tralization with A substance. It is apparently 
much more difficult to neutralize immune anti-A 
antibodies than normal isoantibodies. By compar- 
ing the cord serum with the mother’s serum the 
impression was gained that the baby’s body acted 
invivo similar to the addition of A substance to the 
mother’s serum in the test-tube. The titer of both 
sera was somewhat alike. The conclusion is there- 
fore drawn that isoimmunization against the A and 
B factors is only a rare cause of erythroblastosis. 
The demonstration of increasing antibody titer 
or even the presence of immune antibodies in the 
mother’s serum is insufficient evidence to predict 
erythroblastotic changes in the newborn. 
Relationship of blood sugar and hypoproteine- 
mia to antibody response in diabetics. MIcHAEL 
G. Wout, 8. O. Warre, STANLEY GREEN, and 
Georce B. Cioven (introduced by Max B. 
Lurie). Philadelphia General Hospital, Phila- 
delphia, Penna. Diabetic patients have a lessened 
capacity to form antibodies. The low antibody re- 
sponse to antigenic stimulation appears to bear 
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relationship to the blood protein values rather than 
to fasting blood sugar levels. Sixty-four diabetic 
patients were studied chemically and immuno- 
logically. In 14 patients of this series nitrogen bal- 
ance studies were performed for a period of 36-52 
days. Nineteen hypoproteinemic diabetic patients 
received protein supplementation in the form of 
lactalbumin hydrolysate or casein concentrate. 
The agglutinin response to typhoid vaccine was 
determined by the macroscopic method; in many 
of the patients a quantitative estimation of agglu- 
tinin by the micro Kjeldahl method was made. 
Our studies indicate that there is no relationship 
between the fasting blood sugar levels and the 
serum antibody content. On the other hand, dia- 


AMERICAN ASSOCIATION OF IMMUNOLOGISTS 


415 


betic patients with hypoproteinemia show a lower 
average agglutination titre than diabetics with 
normal blood protein values. The addition of extra 
protein to the diet enhances the antibody produc- 
ing capacity of the hypoproteinemic diabetic pa- 
tients. The protein supplementation does not ap- 
pear to have an adverse effect on the course of the 
disease as judged by the blood sugar, CO2 combin- 
ing power of blood plasma or insulin requirement. 
It is noteworthy that there is no apparent relation 
between the degree of nitrogen storage and anti- 
body response, indicating that the retention of pro- 
tein (as N) was not immediately reflected in an in- 
crease of antibody formation. 








FEDERATION OF AMERICAN SOCIETIES 
FOR EXPERIMENTAL BIOLOGY 


Thirty-third Annual Meeting 


Detroit, Micuican, Aprit 18-22, 1949 
GENERAL INFORMATION 


The 1949 scientific sessions of the Federation 
(except motion pictures) will be held in the 
Masonic Temple, located at Second Boulevard and 
Temple Street, Detroit. To provide for the presen- 
tation of all papers accepted by the constituent 
Societies fourteen session rooms in the Temple 
have been secured. All of these rooms are conveni- 
ently reached from the Second Boulevard entrance 
and the Cathedral foyer. 

The only entrance to the Masonic Temple for the 
daytime Federation sessions will be on Second 
Boulevard near the corner of Temple Street: the 
Auditorium entrance for the Federation Joint Ses- 
sion will be available for use on Tuesday evening 
only. 

Registration will be located in the Masonic Temple 
in the Cathedral foyer, near the Second Boulevard 
entrance. The registration fee has been set at $5.00, 
and the official badge given with registration will 
be necessary for admittance to any session. Regis- 
tration will be open on Monday from 10:00 a.m. 
to 10:00 p.m., and daily thereafter. Members and 
guests are urged to register on Monday if possible, 
to avoid the congestion on Tuesday morning. 

Ladies who are present as guests and who are 
not attending sessions may register without charge 
at a separate registration desk in the Cathedral 
foyer. A program of activities has been prepared 
by the Ladies Entertainment Committee. Full 
information can be had at this desk. 

Programs, abstracts and tickets to various special 
functions will be on sale at desks in the Cathedral 
foyer. An information desk will be located in the 
foyer of the basement-mezzanine floor. 

Technical exhibits will be located in the Oak 
Room and the Crystal Ballroom of the Masonic 
Temple, on the basement floor directly below the 
Cathedral foyer. Members and guests will find 
much of interest to them in the exhibits. 
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Transportation between the two headquarters 
hotels and the Masonic Temple can be had in 
special buses from 8:00 to 9:15 a.m. and from 4:00 
to 5:30 p.m. each day beginning Tuesday. 

The Placement Service of the Federation will 
maintain an office in Supper Room 1 of the Masonic 
Temple, Tuesday, Wednesday and Thursday, from 
10:00 a.m. to 4:30 p.m. Appointments between em- 
ployers and applicants for positions may be made 
there. Applicants are requested to prepare several 
copies of a typed statement of vitae, including age, 
marital status, educational, academic and research 
backgrounds, references and publications, and to 
send a copy in advance to the Federation Secre- 
tary, 2101 Constitution Avenue, Washington 25, 
D.C. 

Headquarters Hotels: The Book-Cadillac Hotel 
is headquarters for the Society of Biological 
Chemists, the Society for Experimental Pathol- 
ogy, and the Association of Immunologists. The 
Statler Hotel is headquarters for the American 
Physiological Society, the Society for Pharma- 
cology and Experimental Therapeutics, and the 
Institute of Nutrition. 

The Joint Session of the Federation will be held 
in the Auditorium of the Masonic Temple, Tues- 
day evening, April 19, at 8:00 p.m. Motion pictures 
will be shown Thursday evening, April 21, at 7:00 
P.M., in the ball room of the Detroit-Leland Hotel. 

An informal mizer will be held in the Ballrooms 
of the Hotel Statler on Wednesday evening, April 
20, from 9:30 p.m. Refreshments will be served and 
an orchestra will provide music for dancing. Ad- 
mission will be by ticket, given at the time of 
registration. 

Special functions: A list of special functions, 
group dinners and meetings, and their locations, 
will be found on pages 496 and 497 of this program. 
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JOINT SESSION OF THE FEDERATION 


TuESDAY, APRIL 19, 8:00 P.M. 


MASONIC TEMPLE AUDITORIUM 


CHAIRMAN: H. P. SmitH 


1. Amino acid metabolism in mutant strains of microorganisms. E. L. Tatum. School of 
Biological Sciences, Stanford University, Calif. 

2. Viral multiplication. Frank L. Horsrauu, Jr. Hospital of the Rockefeller Institute 
for Medical Research, New York City. 

3. The physiology of the individual—the particular and the general in quantitative 
biology. ANcEL Keys. Laboratory of Physiological Hygiene, University of Minne- 
sota, Minneapolis. 

. A commentary on electronmicroscopy in the analysis of tissue structure. FRANCIS 
O. Scumirr. Department Biology, Massachusetts Institute of Technology, Cambridge, 
Mass. 


MOTION PICTURES 


Tuurspay, Aprit 21, 7:00 p.m. 


. Methods of producing travelling contraction 
nodes in adult frog muscle fibers. B. A. Cook- 
son and Floyd Wiercinski (introduced by L. V. 
Heilbrunn). Dept. Zoology, Univ. of Pennsyl- 
vania, and Dept. Physiology, Hahnemann 
Medical School, Philadelphia (Physiol.). 

. Arespirator and perfusion pump with new fea- 
tures and an improved constant injection 
apparatus. W. B. Youmans, Dept. Physiol- 
ogy, Univ. of Oregon Medical School, Portland 
(Physiol.). 

. Action of the cardiac, pulmonic and aortic 
valves of the beating heart. H. L. Smith,* 
Hiram E. Essex and E. J. Baldes. The Mayo 
Clinic and Mayo Foundation, Rochester, 
Minn. (Physiol.). 

. Cholinergic nature of the vestibular receptor 
mechanism; forced circling movements. H. 
E. Himwich, C. F. Essig,* J. L. Hampson,* 
P.D. Bales* and A. M. Freedman.* Medical 
Division, Army Chemical Center, Md. (Phys- 
iol.). 

. Ataxia and loss of equilibrium in manganese- 
deficient rats. Robert M. Hill, Dorsey E. Holt- 
kamp,* A. R. Buchanan* and Enid K. Rut- 
ledge.* Depts. Biochemistry, Anatomy and 


Detroit—LELAND HotTEeL BALLROOM 


Pathology, Univ. of Colorado Medical Center, 
Denver (Biochem. ). 

. Heart sounds—electrostephone and recording 
machine. Harry Kirschbaum (introduced by 
F.F. Yonkman). Detroit (Pharmacol.). 

. Cinéfluorography of the normal human heart. 
R. F. Rushmer (introduced by T. C. Ruch). 
Dept. Physiology and Biophysics, Univ. of 
Washington, Seattle (Physiol.). 

. Action of dilute trypsin on muscle protoplasm. 
Floyd J. Wiercinski and Brian E. Cookson 
(introduced by John C. Scott). Dept. Physiol- 
ogy, Hahnemann Medical College, and Dept. 
Zoology, Univ. of Pennsylvania, Philadelphia 
(Physiol.). 

. Artificial insemination of rabbits and trans- 
plantation of rabbit eggs. M. C. Chang and 
G. Pincus. Worcester Foundation for Ezpll. 
Biology, Shrewsbury, Mass., and Tufts Col- 
lege of Medicine, Boston (Physiol.). 

10. Function of the ear in health and disease. H. G. 
Kobrak, Joseph E. Hind* and Robert B. 
Miller.* Univ. of Chicago (Physiol.). 

11. Inside the cell: enzymes in intracellular chem- 
istry. Alex B. Novikoff (introduced by F. J. 
Sichel). Dept. Pathology, Univ. of Vermont 
College of Medicine, Burlington (Physiol.). 


FEDERATION ‘“MIXER’’ 


WEDNEsDAY, APRIL 20, 9:30 p.. 
Refreshments—Dancing 


Hore. StaTLER BALLROOM 
Admission by Ticket 
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Respiration 


FOUNTAIN BALLROOM 


. Effects of unequal blood flow and ventilation 


on the alveolar-arterial gradient. Hermann 
Rahn. Dept. Physiology and Vital Economics, 
Univ. of Rochester School of Medicine and 
Dentistry, N. Y. 


. Attempt at direct measurement of values re- 


quired for calculating the pulmonary diffu- 
sion coefficient for oxygen. Christian J. Lam- 
bertsen, John K. Ciark,* Domingo M. Aviado, 
Jr.,* Robert G. Pontius,* Earl S. Barker* and 
John Moyer.* Lab. of Pharmacology, Univ. of 
Pennsylvania, Philadelphia. 


. Mass spectrographic studies on expired-and 


alveolar air. George H. Kydd III* and F. A. 
Hitchcock. Dept. Physiology, Ohio State 
Univ., Columbus. 


. Analysis of ventilation-perfusion relationships 


in the lungs. R. L. Riley and A. Cournand. 
Dept. Medicine, Columbia Univ. College of 
Physicians and Surgeons, New York City. 

. Oximeter measurements in pulmonary and car- 
diac disease. J. K. W. Ferguson, D. M. Fin- 
layson and I. M. Hilliard. Dept. Pharmacol- 
ogy, Univ. of Toronto, and Toronto Western 
Hospital, Ontario, Canada. 

. Saturation tension’ and alveolar-arterial pO2 
gradient as expressions of ‘venous admix- 
ture’ in the lungs. J.C. Douglas,* R. L. Riley 
and A. Cournand. Dept. Physiology, Univ. of 
Western Ontario Medical School, London, On- 
tario, and Dept. Medicine, Columbia Univ. 
College of Physicians and Surgeons, New York 
City. 

. Evaluation of methods for determining alveo- 
lar gas tensions in man. Earl S. Barker,* 
Robert G. Pontius,* Domingo M. Aviado, Jr.* 
and Christian J. Lambertsen. Lab. of Pharma- 
cology, Univ. of Pennsylvania, Philadelphia. 

. The CO: pressure gradient across the placenta. 
Donald H. Barron. Lab. of Physiology, Yale 
Univ. School of Medicine, New Haven, Conn. 

- A method for collecting end-expiratory air 
from the oral cavity. Gerson Lesser, Morton 
Galdston and Marylin Press (introduced by J. 
Murray Steele). Research Service, Third New 


name denotes “by invitation’’. 


York Univ. Medical Div., and Goldwater 
Memorial Hospital, New York City. 

10. Direct determination of gas tensions by blood. 
Albert Roos and H. Black (introduced by H. L. 
White). Lab. of Applied Thoracic Physiology, 
and Dept. Physiology, Washington Univ. 
School of Medicine, St. Louis. 

11. Limitations of the polarographic method of 
determining the oxygen tension in whole 
blood. J. Percy Baumberger, Gabor Markus* 
and Kathleen Bardwell.* Dept. Physiology, 
Stanford Univ. School of Medicine, Calif. 

12. Oxidation of CO to CO: by the intact animal. 
Robert T. Clark, Jr., J. Newell Stannard and 
W. O. Fenn. Depts. Physiology, Vital Eco- 
nomics and Radiation Biology, Univ. of 
Rochester School of Medicine and Dentistry, 
wT. 


Tuespay, Aprit 19, 9:00 a.m. 
Heart 


CONSISTORY PARLOR 


1. Contractile force of the heart in open-chest 
mammalian experiments. H. H. Brill, M. 
deV. Cotton and R. P. Walton (introduced by 
T.G. Bernthal). Dept. Pharmacology, Medical 
College of South Carolina, Charleston. 

2. Effect of epinephrine on the water and electro- 
lyte composition of cardiac muscle. Wm. v. 
B. Robertson and Pincus Peyser (introduced 
by F. J. Sichel). Division Exptl. Medicine and 
Dept, Biochemistry, Univ. of Vermont College 
of Medicine, Burlington. 

3. Influence of adrenaline on the cardiodepressor 
effect of acetylcholine and the vagus nerve. 
S. Middleton and J. Talesnik (introduced by 
Harold C. Wiggers). Physiological Institute, 
Univ. of Chile, Santiago. 

4. Accuracy of pressures recorded through a 
catheter. W. H. Pritchard,* R. W. Eckstein, 
R. Eckel,* C. L. Parsons* and T. E. Lowe.* 
Dept. Medicine, Western Reserve Univ., 
Cleveland. 

5. Effect of intrapulmonic and intrathoracic pres- 
sure variations on left atrial pressure. D. F. 
Opdyke and G. A. Brecher.* Dept. Physiology, 
Western Reserve Univ. Medical School, Cleve- 
land. 
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6. Measurement of cardiac volume in the dog 
from x-ray shadow area. W. F. Hamilton, 
Jr.* and Philip Dow. Depts. Physiology and 
Roentgenology, Univ. of Georgia School of 
Medicine, Augusta. 

7. Late development of ectopic ventricular activ- 
ity following coronary occlusion. A. Sidney 
Harris and Robert H. Kokernot.* Dept. Physi- 
ology, Baylor Univ. College of Medicine, 
Houston, Tex. 

8. Effect of dibenamine on ventricular fibrillation 
following sudden coronary occlusion. G. W. 
Manning. RCAF Institute of Aviation Medi- 
cine, Toronto, and Dept. Physiology, Univ. of 
Western Ontario, London, Ontario, Canada. 

9. Use of intravenous quinidine orally in certain 
mechanism disorders. John W. Chriss and 
Milton R. Hejtmancik (introduced by George 
R. Herrmann). Univ. of Texas Medical 
Branch, Galveston. 

A constant delivery pipette for analysis of 
small volumes. R. C. Deering (introduced by 
H. C. Bazett). Dept. Physiology, Univ. of 
Pennsylvania Medical School, Philadelphia. 

11. A small plastic tubing technique for right and 

left heart catheterization. H. F. Fitzpatrick, 
T.G. Schnabel, Jr. and L. H. Peterson (intro- 
duced by H. C. Bazett). Dept. Physiology, 
Univ. of Pennsylvania Medical School, Phila- 
delphia. 

12. Indirect estimation of cardiac output in man 

from carbon dioxide exchange. Cyril A. Fors- 

sander,* Herbert Kramer,* C. J. Martin,* 

Colin White* and H.C. Bazett. Dept. Physiol- 

ogy, Univ. of Pennsylvania Medical School, 

Pennsylvania. 


10. 


TurEspay, APRIL 19, 9:00 a.m. 
Adrenals 


ROOM 4 


. Corticosteroid release from isolated adrenal 
gland. Oscar Hechter. Worcester Foundation 
Exptl. Biology, Shrewsbury, Mass. 

2. Secretion of cortical hormone by the isolated 
adrenal. Marthe Vogt (introduced by H. B. 
van Dyke). Pharmacological Laboratory, 
Univ. New Buildings, Edinburgh, Scotland 
(Pharmacol.). 

3. Fat-mobilizing hormone of the anterior pitui- 
tary. Richard W. Payne (introduced by E. B. 
Astwood). Joseph H. Pratt Diagnostic Hospi- 
tal and Dept. Medicine, Tufts Medical School, 
Boston. 

4. Pituitary adrenocorticotropin and plasma hy- 

pertensinogen concentration of dogs. F. W. 

Haynes, P.H. Forsham,* G. W. Thorn, and L. 


_ 


FEDERATION PROCEEDINGS 








Volume 8 





Dexter.* Dept. Medicine, Harvard Medical 
School, and Medical Clinic, Peter Bent Brig- 
ham Hospital, Boston. 

. Antagonism of adrenocorticotrophic hormone 
(ACTH) to desoxycorticosterone acetate 
(DCA) on electroshock threshold and elec- 
trolytes. Dixon M. Woodbury,* Chi-Ping 
Cheng* and George Sayers. Depts. Physiology 
and Pharmacology, Univ. of Utah College of 
Medicine, Salt Lake City. 

Effect of desoxycorticosterone acetate (DCA) 
on pituitary content of adrenocorticotrophic 
hormone (ACTH) after adrenalectomy. Chi- 
Ping Cheng,* Marion A. Sayers* and George 
Sayers. Dept. Pharmacology, Univ. of Utah 
College of Medicine, Salt Lake City. 

Role of the adrenal cortex in the abnormal in- 
sulin and adrenaline response of hypophy- 
sectomized dogs. R. C. de Bodo, S. P. Kiang* 
and I. H. Slater.* Dept. Pharmacology, New 
York Univ. College of Medicine, New York 
City. 

. The histo-physiology of the adrenal cortex. 
Hans Selye and Helen Stone.* Institut Méde- 
cine et Chirurgie expérimentales, Univ. Mon- 
tréal, Canada. 

. Adrenal cortical hormone levels in blood fol- 
lowing ‘alarming stimuli’. K. EZ. Paschkis, A. 
Cantarow and D. Boyle. Jefferson Medical 
College, Philadelphia. 

10. Effects of cold environment and of muscular 
work on adrenal function. A. Desmarais (in- 
troduced by L. P. Dugal). Dept. d’ Acclimata- 
tion, Institut de Biologie Humaine, Laval 
Univ., Quebec, Canada. 

11. Adrenocorticotropin and human chronic lym- 
phatic leukemia. Leon Hellman (introduced 
by R. E. Weston). Medical Division, Monte- 
fiore Hospital, New York City. 

12. Relation of adrenal cortex to increased macro- 
phagic activity induced by starvation. Albert 
S. Gordon and Grace F . Katsh.* Dept. Biology, 
Washington Square College of Arts and Sci- 
ences, New York Univ., New York City. 

13. Relation of adrenal and spleen in regulation of 

the leucocyte picture of the rat. Abraham 

Dury and Habeeb Bacchus.* Dept. Physiology 

George Washington Univ. School of Medicine, § 

Washington, D.C. 
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Neuro-Physiology 






PARLOR F 






1. Electrical and functional activity of spinal 
motor neurons. John Hunter, Richard Lillic* 
and Robert Gesell. Dept. Physiology, Univ. of 

Michigan, Ann Arbor. 
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2. ‘Impedance’ variation in the nerve membrane 
during passage of the natural action poten- 
tial. Otto H. Schmitt. Depts. Zoology and Phys- 
ics, Univ. of Minnesota, Minneapolis. 

. Alteration of neuron excitability by axon sec- 
tion. Berry Campbell, Edgar Gasteiger and 
Vernon H. Mark. Dept. Anatomy, Univ. of 
Minnesota, Minneapolis. 

. Exchange of ions across nerve membranes. 
Mortimer A. Rothenberg (introduced by David 
Nachmansohn). Dept. Neurology, Columbia 
Univ. College of Physicians and Surgeons, 
New York City. 

. Electrical phenomena in the squid giant axon. 
Abraham M. Shanes. Dept. Physiology and 
Biophysics, Georgetown Univ. School of Medi- 
cine, Washington, D. C., and Marine Biologi- 
cal Lab., Woods Hole, Mass. 

. Effects of anticonvulsants on properties of frog 
sciatic nerve. J. HE. P. Toman, M. D. Green- 
halgh,* J. S. Carlson,* and G. H. Bjorkman.* 
Depts. Physiology and Pharmacology, Univ. 
of Utah College of Medicine, Salt Lake City. 

. Action potentials of giant fibers of the crayfish. 
C. A. G. Wiersma. Kerckhoff Laboratories of 
Biology, California Institute of Technology, 
Pasadena. : 

. A phase-boundary mechanism for impulse for- 
mation, transmission and synaptic proper- 
ties of nerve. R. Beutner and T. C. Barnes. 
Dept. Pharmacology, Hahnemann Medical 
College and Hospital of Philadelphia. 

. Cholinergic nature of vestibular receptor 
mechanism; forced circling movements. C.F. 
Essig,* J. L. Hampson,* P. D. Bales* and H. 
E. Himwich. Medical Division, Army Chemi- 
cal Center, Md. 

. Summation of stimuli studied with the aid of 
anticholinesterases. Jeane Siskel Frey* and 
Robert Gesell. Dept. Physiology, Univ. of 
Michigan, Ann Arbor. 

. Variation of choline acetylase content of brain 
in stressed and unstressed normal and adren- 
alectomized rats. Ruven Greenberg (intro- 
duced by F. A. Hartman). U.S. Public Health 
Service Fellow, Dept. Physiology, Ohio State 
Univ., Columbus. 

. Effects of di-isopropy] fluorophosphate (DFP) 


on electroencephalogram and cholinesterase _ 


activity. J. L. Hampson,* C.F. Essig,* Alice 
Willis* and H. E.:Himwich. Medical Divi- 
sion, Army Chemical Center, Md. 


Tuespay, Apri 19, 9:00 AM. 


General Physiology 
MURAL ROOM 


1. Colchicine derivatives: toxicity and antimi- 
totic effect. W. Fleischmann, A. Goldin,* B. 


Goldberg,* L. G. Ortega,* A. D. Bergner* and 
G. E. Ullyot.* Medical Division, Army Chemi- 
cal Center, Md.; Dept. Preventive Medicine, 
Johns Hopkins Univ. School of Medicine, 
Baltimore, Md., and Smith, Kline and French 
Laboratories, Phiiadelphia. 


. Production of adeno-carcinoma of breast in 


Wistar rats by gastric instillation of methyl- 
cholanthrene. Harry Shay, Ernest A. Aeger- 
ter,* Margot Gruenstein* and S. A. Komarov. 
Samuel S. Fels Research Institute and Dept. 
Pathology, Temple Univ. School of Medicine, 
Philadelphia. 


. Influence of hydrostatic pressure and of ure- 


than on the thermal inactivation rate of 
bacteriophage. Frank H. Johnson and Ruth 
A. C. Foster.* Biological Lab., Princeton 
Univ., N. J. 


. Volumetric Apparatus for Studies of Tissue 


Metabolism. Reidar Wennesland (introduced 
by J. Field). Arctic Research Laboratory, 
Point Barrow, Alaska, and Dept. Physiology, 
Stanford Univ., Calif. 


. Comparison of a volumetric respirometer with 


the Warburg method in measurement of 
brain respiration. C. N. Peiss and R. Wennes- 
land (both introduced by J. Field). O.N.R. 
Arctic Research Laboratory, Point Barrow, 
Alaska, and Dept. Physiology, Stanford 
Univ., Calif. 


. Effects of homologous carbamates on the 


respiration of blocked and active embryonic 
cells. Joseph H. Bodine and Laurence R. Fitz- 
gerald.* Zoology Lab., State Univ. of Iowa, 
Towa City. 


. Conditions leading to aerobic formation of 


VDM by liver. Robert F. Furchgott,* Benja- 
min W. Zweifach and Ephraim Shorr. Dept. 
Medicine, Cornell Univ. Medical College and 
New York Hospital, New York City (Bio- 
chem.). 


. Adenosine phosphorylation by rabbit kidney 


homogenate. David Rapport, Attilio Canza- 
nelli and Ruth Guild.* Dept. Physiology, 
Tufts College Medical School, Boston. 


. Oxygen consumption of liver slices from febrile 


and normal rabbits. V. FE. Hall, J. Fishgold* 
and R. Grant.* Stanford Univ., Calif. 


. Oxygen consumption of the descending aortae 


of adrenalectomized rats in the presence of 
various substrates. Phyllis M. Arscott* and 
Clifford A. Angerer. Dept. Physiology, Ohio 
State Univ., Columbus. 


. Effects of an anterior pituitary extract on the 


metabolism of the liver. James Campbell and 
I. W. F. Davidson.* Dept. Physiology, Univ. 
of Toronto, Canada. 


. In vitro’ metabolism of bone marrow in 


ringer-bicarbonate medium containing no 
glucose. John D. Evans and Robert M. Bird 


B & Z Library 
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(introduced by Eugene F. Du Bois). Dept. 
Physiology, Cornell Univ. Medical College, 
New York City. 


13. Effect of pteroylglutamic acid and 4-amino 


pteroylglutamic acid on the growth of sar- 
coma 180. A. Goldin,* B. Goldberg,* L. G. 
Ortega* and E. B. Schoenbach. Medical Divi- 
sion, Army Chemical Center, Md., and Dept. 
Preventive Medicine, Johns Hopkins Univ. 
School of Medicine, Baltimore. 


TurEspay, APRIL 19, 1:30 P.M. 
Respiration 


FOUNTAIN BALLROOM 


. Nature of breathing impairment in anthraco- 
silicosis. Hurley L. Motley and Leonard P. 
Lang.* Dept. Medicine, Jefferson Medical 
College, and Cardio-Respiratory Laboratory, 
Barton Memorial Division of Jefferson Hospi- 
tal, Philadelphia. 

. Elasticity of the rat lung. Richard W. Lawton 
and Allen L. King (introduced by James D. 
Hardy). Dept. Physiology, Cornell Univ. 
Medical College, New York City, and Dept. 
Physics, Dartmouth College, Hanover, N. H. 

. Resuscitation from fresh water drowning. 
David C. Fainer,* Clement G. Martin,* Henry 
Schwerma and A. C. Ivy. Dept. Clinical Sci- 
ence, Univ. of Illinois College of Medicine, 
Chicago. 

. Nature of apneusis and the pontine influence 
on respiration. Hebbel E. Hoff and C. G. 
Breckenridge.* Dept. Physiology, Baylor 
Univ. College of Medicine, Houston. 

. Effect of spinal cord transection on ventilatory 
response to exercise. Donald P. Morgan* and 
Fred S. Grodins. Dept. Physiology, North- 
western Univ. Medical School, Chicago. 

. Effect of spinal cord transection on blood acid- 
base balance during exercise. Fred S. Grodins 
and Donald P. Morgan.* Dept. Physiology, 
Northwestern Univ. Medical School, Chicago. 
. Effect of position on respiratory rate of anes- 
thetized dogs. E. A. Reed and J. C. Scott. 
Dept. Physiology, Hahnemann Medical Col- 
lege, Philadelphia. 


. Application of Gray’s theory of respiratory * 


control to the hyperpnea produced by ‘pas- 
sive’ exercise. Arthur B. Otis. Dept. Physiol- 
ogy and Vital Economics, Univ. of Rochester 
School of Medicine and Dentistry, N. Y. 

. Alterations in reflex muscular contractions in- 
duced by positive intrapulmonic pressure. 
Leonard H. Elwell* and John W. Bean. Dept. 
Physiology, Univ. of Michigan, Ann Arbor. 
. Pressure responses of cerebrospinal fluid to 
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diffusion respiration and carbon dioxide in- 
halation. Joseph N. Spencer,* Eli S. Golden- 
sohn,* Richard W. Whitehead, Robert F. 
Grover* and William B. Draper. Dept. Physi- 
ology and Pharmacology, Univ. of Colorado 
Medical Center, Denver. 


11. The spleen as a blood reservoir during hypoxia. 


Kurt Kramer and Ulrich C. Luft (introduced 
by Harry F. Adler). Dept. Physiology, USAF 
School of Aviation Medicine, Randolph Field, 
Tex. 


12. Time course of failure of the visual pathway in 


rabbits during anoxia. Werner K. Noell and 
Herman I. Chinn (introduced by Harry F. 
Adler). USAF School of Aviation Medicine, 
Randolph Field, Tex. 


Turspay, APRIL 19, 1:30 P.M. 
Heart 


CONSISTORY PARLOR 


. Determination of cardiac output by an im- 


proved electrical conductivity method. 
Raymond C. Ingraham. Dept. Physiology, 
Univ. of Illinois, College of Medicine, Chi- 
cago. 


. Oximetric method for determination of the 


oxygen saturation of mixed venous blood in 
man. Julian Knutson,* Bowen E. Taylor* 
and Earl H. Wood. Section on Physiology, 
Mayo Foundation, Univ. of Minnesota, 
Rochester. 


. Variability and reliability of cardiac index 


estimations made with the high-frequency, 
undamped ballistocardiograph. Robert M., 
Paine* and Nathan W. Shock. Section on 
Cardiovascular Diseases and Gerontology, 
National Heart Institute, Bethesda, Md., and 
the Baltimore City Hospitals. 


. Relation between ballistocardiograms and 


systolic velocity curves. Isaac Starr, R. L. 
Mayock* and O. Horwitz.* Depts. Therapeu- 
tic Research and Medicine, Univ. of Pennsyl- 
vania, Philadelphia. 


. Kinetic and potential energy of the work of 


the human heart. O. Prec,* L. N. Katz, R. 
Rosenman* and L. W. Sennett.* Cardiovascu- 
lar Dept., Medical Research Institute, Mi- 
chael Reese Hospital, Chicago. 


. Measurements of heart output with the elec- 


trokymograph. Gordon C. Ring, M. J. 
Oppenheimer and Miriam Balaban.* Temple 
Univ. Medical School, Philadelphia. 


. The capacitance method for the study of car- 


diac activity. William V. Whitehorn and 
Edward R. Perl.* Dept. Physiology, Univ. 
of Illinois College of Medicine, Chicago. 
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8. Production of constrictive pericarditis in dogs. 
A. P. Fishman, L. H. Rubenstein, L. W. Sen- 
nett and K. Kuramoto (introduced by L. N. 
Katz). Cardiovascular Dept., Medical Re- 
search Institute, Michael Reese Hospital, 
Chicago. 

9. Vasotropic principles in blood (VEM and 
VDM) and renal hemodynamics in chronic 
heart failure. R. Mokotoff,* D. J. W. Escher,* 
I. S. Edelman,* J. Grossman,* L. Leiter,* 
R. E. Weston, B. W. Zweifach and E. Shorr. 
Medical Division, Montefiore Hospital, and 
Dept. Medicine, Cornell Univ. Medical Col- 
lege, New York Hospital, New York City. 

10. Measurement of renal venous pressure in nor- 
mal man and in patients with congestive 
heart failure. M. Harrison Maxwell, Ernest 
S. Breed and Irving L. Schwartz (introduced 
by Homer W. Smith). Dept. Physiology, New 
York Univ. College of Medicine, New York 
City. 

ll. Effect of theophylline ethylene diamine on 
renal function in control subjects and de- 
compensated cardiac patients. James 0. 
Davis* and Nathan W. Shock. Section on 
Cardiovascular Diseases and Gerontology, 
National Heart Institute, National Institutes 
of Health, Bethesda, Md., and the Baltimore 
City Hospitals. 

2. Femoral arterial pulse in aortic insufficiency. 
Robert S. Alexander. Dept. Physiology, West- 
ern Reserve Univ. Medical School, Cleveland. 


Turspay, APRIL 19, 1:30 p.m. 
Adrenals 


ROOM 4 


1. Thiocyanate and mannitol space and native 
ionic balance in acute adrenal insufficiency. 
James B. Flanagan* and R. R. Overman. 
Division Physiology, Univ. of Tennessee 
College of Medicine, Knoxville. 

2. Effect of salt-sugar solution and DCA on lac- 
tation. Thomas C. Smith (introduced by F. 
L. Hisaw). Biological Labs., Harvard Univ., 
Cambridge. 

3. Effects of DOCA and adrenal cortical extracts 
on survival of adrenalectomized rats after 
burning. S. S. You* and E. A. Sellers. Dept. 
Physiology, Univ. of Toronto, Canada. 

4. Effect of vitamine deficiency, thyroid and 
adrenal hormones on oxidation enzymes of 
rat tissues. Samuel R. Tipton and Frances 
M. Colvin.* Dept. Zoology and Entomology, 
Univ. of Tennessee, Knozville. 

5. Effects of steroids on endocrine system of the 
starved guinea pig. Savino A. D’Angelo, 
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Albert S. Gordon and Harry A. Charipper. 
Dept. Biology, Washington Square College 
Arts and Science, New York Univ., New 
York City. 

. Fluorometric method of determination of 
adrenalin in blood. William W. Shingleton 
and H. M. Baker (introduced by K. S. Grim- 
son). Dept. Surgery, Duke Univ., Durham. 

. Role of the adrenal cortex in the excretion of 
purines. Meyer Friedman, Donald Bernstein* 
and Sanford O. Byers.* Harold Brunn Insti- 
‘tute for Cardiovascular Research, Mount Zion 
Hospital, San Francisco. 

. Experimental studies in ascorbic acid metab- 
olism. Walter M. Booker, Raymond Hayes* 
and Marianna Sewell.* Dept. Pharmacology, 
College of Medicine, and Dept. Oral Medicine, 
College of Dentistry, Howard Univ., Wash- 
ington, D. C. 

. Mode of action of parathormone. Philip Hand- 
ler, W. J. A. DeMaria* and D. V. Cohn.* 
Depts. Biochemistry and Pediatrics, Duke 
Univ. School of Medicine, Durham. (Bio- 
chem.) 

. Metabolism of rat testis in vitro. Jay Tepper- 
man and Helen M. Tepperman.* Dept. Phar- 
macology, Syracuse Univ. College of Medi- 
cine, N.Y. 

. Connective tissue and parenchymal changes 
in ovary of the rat. H. R. Catchpole and S. 
C. Pan.* Dept. Pathology, Univ. of Illinois 
College of Medicine, Chicago. 

. Lipide studies on whole anterior lobe, nuclei, 
and cytoplasmic particulates of lamb pitu- 
itary glands. M. H. Hack (introduced by 
Hubert R. Catchpole). Dept. Pathology, Univ. 
of Illinois College of Medicine, Chicago. 

. Chromogenic steroid occurring in the urine of 
males after muscular exertion. H. S. Guter- 
man and L. M. Kraus (introduced by R. 
Levine). Dept. Metabolic and Endocrine Re- 
search, Medical Research Institute, Michael 
Reese Hospital, Chicago. 


TurEspay, ApriL 19, 1:30 p.m. 
Neuro-Physiology 


PARLOR F 


1. Determination of acetylcholine in cell-free 
enzyme systems by a colorimetric method. 
Emily F. Hedal and Shlomo Hestrin (intro- 
duced by David Nachmansohn). Dept. Neurol- 
ogy, College of Physicians and Surgeons, 
Columbia Univ., New York City. 

2. Mechanism of toxic effects of inhibitors of 
acetylcholine-esterase. David Nachmansohn. 
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Dept. Neurology, College of Physicians and 
Surgeons, Columbia Univ., New York City. 
Effects of eserine and pilocarpine on the para- 
sympathetically denervated iris of the cat. 
Enid A. Neidle (introduced by Walter S. 
Root). Dept. Physiology, College of Physi- 
cians and Surgeons, Columbia Univ., New 
York City. 


. DFP and reflex activity in salamander larvae. 


Charles H. Sawyer (introduced by J. E. 
Markee). Dept. Anatomy, Duke Univ., Dur- 
ham. 


. Effect on action potential of nerve and muscle 


of 2-methyl naphthoquinone. Clara Torda 
and Harold G. Wolff. New York Hospital and 
Depts. Medicine (Neurology) and Psychiatry, 
Cornell Univ. Medical College, New York 
City. 


. Chemical structure and physiological proper- 


ties of acetylcholine. John H. Welsh. Bio- 
logical Labs., Harvard Univ., Cambridge. 


. Neural mechanisms involved in itching. David 


T. Graham and Helen Goodell (introduced 
by Harold G. Wolff). New York Hospital and 
Depts. Medicine (Neurology) and Psychia- 
try, Cornell Univ. Medical College, New 
York City. 


. Action of neurohumoral agents in the human 


skin. M. I. Grossman, Henry D. Janowitz* 
and R. R. Sonnenschein.* Dept. Clinical 
Science, Univ. of Illinois College of Medicine, 
Chicago. 


. Thalamic representation of tactile sensibility 


in the Macaque monkey. Vernon Mount- 
castle and Elwood Henneman (introduced by 
Philip Bard). Dept. Physiology, Johns Hop- 
kins Univ. School of Medicine, Baltimore. 

Response of individual Pacinian corpuscles 
to external stimulation. Donald Scott, Jr. 
(introduced by Frank Brink, Jr.). Johnson 
Foundation, Univ. of Pennsylvania, Phila- 
delphia. 

Reorganization of sensory function in ampu- 
tation stumps: two-point discrimination. 
Hans-Lukas Teuber,* Howard P. Krieger* 
and Morris B. Bender. Psychophysiological 
Lab., Dept. Neurology, New York Univ. Col- 
lege of Medicine, New York City. 


Tuespay, Aprit 19, 1:30 p.m. 
General Physiology 


MURAL ROOM 


1. Nitrogenous excretion in colpidium campy- 


lum. Roland M. Nardone (introduced by 
Charles G. Wilber). Biological Laboratory. 
Fordham Univ., New York City. 
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Metabolism in colpidium campylum. Gerald 
R. Seaman (introduced by Charles G. Wilber). 
Biological Laboratory, Fordham Univ., New 
York City. 


. Action of toxins of Streptococcus pyogenes, 


on cell respiration. F. R. Hunter (introduced 
by A. K. Parpart). Dept. of Zoological Sci- 
ences, Univ. of Oklahoma, Norman. 


. Tissue respiration in the polar cod (Boreo- 


gadus saida) as a function of temperature. 
John Field and C. N. Peiss.* O. N. R. Arctic 
Research Laboratory, Point Barrow, Alaska 
and Dept. Physiology, Stanford Univ., Calif. 


. Enzymes in the grasshopper egg. Laurence R. 


Fitzgerald (introduced by J. H. Bodine). 
Zoological Laboratories, State Univ. of Iowa, 
Iowa City. 


. Time-dose study of biochemical responses of 


N. North* and L. F. 
Laboratory, 


rats to x-radiation. 
Nims. Brookhaven National 
Upton, L. 1I., N.Y. 


. Effects of ionizing radiation on anaerobic CO, 


production and colony production in Sac- 
charomyces cerevisiae. Frederick G. Sher- 
man and Herman B. Chase (introduced by P. 
H. Mitchell). Brown Univ., Providence. 
(Biochem.) 


. Peripheral vascular reactions in the wing of 


the bat after total-body x-irradiation. 
Douglas E. Smith, George Svihla* and Har- 
vey M. Patt. Argonne National Laboratory, 
Chicago. 


. Analytic study of effects of various patterns of 


x-irradiation on survival. George A. Sacher, 
John Sackis* and Austin M. Brues. Argonne 
National Laboratory, Chicago. 

Relation between growth and O2 consumption 
as affected by x-irradiation in Serratia mar- 
cescens. Ann C. Fowle* and Kenneth C. 
Fisher. Univ. of Toronto, Canada. 

Effects of x-radiation on water and electrolyte 
metabolism in the rat. Abraham Edelmann. 
Brookhaven National Laboratory, Upton, 
nf 2. F. 

Experimental production of femoral fractures. 
F. Gaynor Evans, Herbert E. Pedersen, John 
F. Hayes and Herbert R. Lissner (introduced 
by M. Mason Guest). Depts. Anatomy and 
Engineering Mechanics, Wayne Univ., De- 
troit. 










TueEspay, Aprit 19, 4:30 P.M. 


Physiology Business Meeting 


FOUNTAIN BALLROOM 
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Tuespay, Aprit 19, 8:00 P.M. 
Joint Session of the Federation 


AUDITORIUM 


Program on page 418 


WEDNESDAY, APRIL 20, 9:00 a.m. 
Kidney 
FOUNTAIN BALLROOM 


. Non-utilization of mannitol in uremic pa- 
tients. J. Russell Elkinton. Dept. Internal 
Medicine, Yale Univ. School of Medicine, 
New Haven, Conn. 

. Determination of filtration rate and renal 
plasma flow in dogs without analysis of 
urine. C. Riley Houck. Division Physiology, 
Univ. of Tennessee, Memphis. 

. Modified procedure for inulin determination 
in plasma and. urine. J. Mazwell Little, June 
Harris* and Lewis Franklin.* Dept. Physi- 
ology and Pharmacology, Bowman Gray 
School of Medicine of Wake Forest College, 
Winston-Salem, N. C. ‘ 

. Determination of creatinine in blood and 
urine. Ruth S. Hare* and Kendrick Hare. 
Dept. Pediatrics, New York Hospital and 
Cornell Univ. Medical College, New York 
City. 

. Renal excretion of creatinine in man. Kendrick 
Hare, Harold Goldstein*, Henry L. Barnett,* 
Helen McNamara* and Ruth S. Hare.* Dept. 
Pediatrics, New York Hospital and Cornell 
Univ. Medical College, New York City. 

. Renal and hormonal mechanisms of cold diure- 
sis. Richard A. Bader, J. W. Eliot, and David 
E. Bass (introduced by H. S. Belding) 
QMC Climatic Research Laboratory, Law- 
rence, Mass. 

. Blood changes associated with cold diuresis. 
John W. Eliot, Richard A. Bader and David 
E. Bass (introduced by H. S. Belding). 
QMC Climatic Research Laboratory, Law- 
rence, Mass. 

. Thiomerin— a subcutaneously injectable mer- 
curial diuretic. J. Grossman,* R. E. Weston, 
I. 8. Edelman* and L. Leiter. Medical Divi- 
sion, Montefiore Hospital, New York City. 

. Renal dynamics and salt and water excretion 
in the dog following expansion of extracellu- 
lar fluid. Laurence G. Wesson, Jr., W. Parker 
Anslow, Jr., Lawrence G. Raisz, Alfred A. 
Bolomey and Michael Ladd (introduced by 
Homer W. Smith). Dept. Physiology, New 
York Univ. College of Medicine, New York 
City. 
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10. Effects of mercurial diuresis on glucose reab- 
sorption. R. E. Weston, J. Grossman,* I. S. 
Edelman,* D. J. W. Escher,* L. Leiter* 
and L. Hellman.* Medical Division, Monte- 
fiore Hospital, New York City. 

11. Diuretic effects of neutral and alkaline Na 
salts in hypoproteinemic edema. Samuel A. 
Corson and Elizabeth O’Leary.* Dept. Physi- 
ology, Howard Univ. School of Medicine, 
Washington, D. C. 

12. Antidiuretic action of crystalline VDM (fer- 
ritin, apoferritin). Silvio Baez,* Abraham 
Mazur and Ephraim Shorr. Dept. Medicine, 
Cornell Univ. Medical College and New York 
Hospital, New York City. 


WEDNEsDAY, APRIL 20, 9:00 a.m. 
Heart 


CONSISTORY PARLOR 


. Experimental mitral insufficiency. W. E£. 
Adams, E. B. Bay and M. M. Newman 
(introduced by Lester R. Dragstedt). Depts. 
Medicine and Surgery, Univ. of Chicago. 

. Effect of moderate hypoxemia, related to 
intracardiac venous shunts, on the systemic 
blood flow. Howard B. Burcheli, Bowen E. 
Taylor, Julian R. Knutson and Earl dH. 
Wood. Division Medicine and Section on 
Physiology, Mayo Clinic and Mayo Founda- 
tion, Rochester, Minn. 

. Pressure changes in pulmonary artery and 
aorta before and after ligation of patent 
ductus arteriosus. Robert F. Grover,* Henry 
Swann II* and Clarence A. Maaske. Depts. 
Physiology and Pharmacology, and Surgery, 
Univ. of Colorado Medical Center, Denver. 

. Atrial hemodynamics in the presence of 
experimentally produced interatrial septal 
defects. R. C. Little,* J. G. Hawley* and D. 
F. Opdyke. Dept. Physiology, Western Re- 
serve Univ. Medical School, Cleveland. 

. Acase of congenital heart disease with cyan- 
otic episodes. W. F. Hamilton, J.A.Winslow* 
and W. F. Hamilton, Jr.* Depts. Physiology, 
Medicine and Roentgenology, Univ. Georgia 
School of Medicine, Augusta. 

. Observations on congenital heart cases with 
the oxyhemograph. Vivian G. Behrmann, 
Frank W. Hariman,* Robert F. Ziegler* and 
Conrad R. Lam.* Depts. Laboratories, Cardi- 
ology and Surgery, Henry Ford Hospital, 
Detroit. 

. A new blood supply for ischemic hearts, by 
connecting the aorta with the coronary 
vessels. Joseph Thomas Roberts. Univ. of 
Buffalo School of Medicine, Buffalo, N. Y. 
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and Veterans Administration Hospital, Ba- 
tavia, N.Y. 

8. Effect of intravenous aminophylline on coro- 
nary blood oxygen. Elwood L. Foltz, Alan 
J. Rubin and William A. Steiger (intro- 
duced by Carl F. Schmidt). Dept. Pharma- 
cology, Univ. of Pennsylvania, Philadelphia. 

. Coronary blood flow following stimulation of 
the cardiac accelerator nerves. R. W. Eck- 
stein, M. Stroud,* Charles V. Dowling,* 
Robert Eckel* and W. H. Pritchard.* Dept. 
Medicine, Western Reserve Univ., Cleveland. 

. Effects of over and under perfusion upon 
coronary arterial blood flow. R. Eckel,* 
R. W. Eckstein, M. Stroud* and W. H. 
Pritchard.* Dept. Medicine, Western Re- 
serve Univ., Cleveland. 

. Cardiac oxygen consumption and efficiency 
in man. R. J. Bing, M. Hammond,* J. Han- 
delsman, S. Powers* and F. Spencer.* Dept. 
Surgery, Johns Hopkins Univ. School of 
Medicine and Johns Hopkins Hospital, 
Baltimore. 

. A quantitative comparison of Goldberger’s 
augmented unipolar limb leads (aV) and 
Wilson’s original V-leads. Ernst Simonson 
and Ancel Keys. Lab. of Physiological Hy- 
giene, Univ. of Minnesota, Minneapolis. 


WEDNESDAY, APRIL 20, 9:00 a.m. 
Gonads 


ROOM 4 


. Response of the young cockerel to methyl 
folic acid and testosterone propionate. M. 
X. Zarrow and I. B. Koretsky (introduced 
by F. L. Hisaw). Biological Labs., Harvard 
Univ., Cambridge, Mass. 

. Role of the sertoli cell in the testis-pituitary 
axis in men. Carl G. Heller, William O. 
Maddock,* Edwin C. Jungck* and Warren 
O. Nelson. Depts. Medicine and Physiology, 
Univ. of Oregon Medical School, Portland, 
and Dept. Anatomy, Univ. of Iowa Medical 
School, Iowa City. 

. Vascular perfusion of the prostate gland of the 
dog. Perry B. Hudson,* W. W. S. Butler, 
III ,* Herbert Brendler* and W. W. Scott. 
Brady Urological Institute, Johns Hopkins 
Hospital, Baltimore. 

. Potentiation of the prolactin effect. Erwin 
Schwenk, Sibylle Tolksdorf, Roy McCullagh 
and Richard Tislow. Biological Research 
Laboratories and Chemical Research Division, 
Schering Corporation, Bloomfield, N. J. 

. Assay of FSH, ICSH, and luteotrophin in the 


hypophysectomized rat: clinical applica. 
tions. William O. Maddock,* Edwin (. 
Jungck,* Demetrios A. Rigas* and Carl G. 
Heller. Depts. Physiology and Medicine, 
Univ. of Oregon Medical School, Portland, 

. Adsorption of urinary gonadotrophin on 
kaolin. James T. Bradbury, Elwyn Brown 
and Willis E. Brown. Depts. Gynecology, 
Univ. of Louisville, Ky., and Univ. of Iowa, 
Iowa City. 

. Separation of natural estrogens by counter. 
current distribution. Lewis L. Engel,* Wil- 
son R. Slaunwhite, Jr.,* Priscilla Carter* 
and Ira T. Nathanson. Mass. General Hos. 
pital and Harvard Medical School, Boston. 

. An indication that the ovulating-hormone 
release-inducing action of progesterone is 
an indirect one. Irving Rothchild (introduced 
by D. C. Smith). Bureau Animal Industry, 
Beltsville, Md. 

. Bone absorption and relaxation of guinea pig 
pelvis by prolonged estrogenic injections. 
William C. Young* and Frederick E. Emery. 
Dept. Physiology and Pharmacology, Univ. 
of Arkansas School of Medicine, Little Rock. 

. Suppression of urinary chorionic gonado- 
trophin, symptoms and pulmonary metas- 
tases in chorionepithelioma by diethylstil- 
bestrol. Edwin C. Jungck,* William 0. 
Maddock,* Clifford L. Fearl* and Carl G. 
Heller. Depts. Physiology, Gynecology and 
Medicine, Univ. of Oregon Medical School, 
Portland. 

. Stimulating effects of light on sexual activity 
of the female opossum during the nonbreed- 
ing season. Charles F. Morgan. Dept. Physi- 
ology and Biophysics, Georgetown Univ. 
School of Medicine, Washington, D. C. 

. Sub-estrous response to dietary restriction 
and reversal in castrate C;H mice. Joseph !. 
King, Carmen B. Casas* and M. B. Visscher. 
Dept. Physiology, Univ. of Minnesota, Mi- 
neapolis. 


Wepnespay, AprIL 20, 9:00 a.m. 
Respiration—Decompression 


ROOM 3 


1. Effect of rest intervals on maintenance of pre- 
viously induced high altitude acclimatiza- 
tion. Paul D. Altland (introduced by Hein: 
Specht). Lab. of Physical Biology, Exptl. 
Biology and Medicine Institute, National 
Institutes of Health, Bethesda, Md. 

2. Effect of O2 administration on the survival of 
dogs explosively decompressed to 30 mm. 
Hg. John P. Kemph* and F. A. Hitchcock. 
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Dept. Physiology, Ohio State Univ., Colum- 
bus. 


3. Effect of hypoxia of 18,000 feet simulated al- 


titude on myoglobin content of dogs. Wil- 
liam J. Bowen. Lab. of Physical Biology, 
Exptl. Biology and Medicine Institute, Na- 
tional Institutes of Health, Bethesda, Md. 

. Acclimatization to histotoxic anoxia. David 
W. Northrup and Ross Bell, Jr.* Dept. Physi- 
ology, West Virginia Univ. School of Medi- 
cine, Morgantown. ’ 

. Effect of anoxic anoxia on sheep blood sugar 
and hemoglobin. Edward J. Van Liere, J. 
Clifford Stickney and David W. Northup. 
Dept. Physiology, West Virginia Univ. School 
of Medicine, Morgantown. 

. Blood histamine in hypoxia. William L. Burk- 
hardt,* Don Flickinger* and Harry F. Adler. 
Dept. Physiology, USAF School of Aviation 
Medicine, Randolph Field, Tez. 

. Effects of low environmental atmospheric 
pressure on the blood of turtles. Louis A. 
Susea: (introduced by Charles G. Wilber). 
Biological Lab., Fordham Univ., New York 
City. 

. Electrocardiographic observations after ex- 
plosive decompression of dogs to 30 mm. Hg. 
Buford H. Burch (introduced by F. A. Hitch- 
cock). Dept. Physiology, Ohio State Univ., 
Columbus. 

. Cardiac changes in monkeys following explo- 
sive decompression to extreme altitudes. 
Roy Dowling and Samuel Gelfan. Lab. of 
Physiology, Yale Univ. School of Medicine, 
New Haven, Conn. 

. Blood pressure changes following explosive 
decompression to extreme altitudes. Attie 
Yvonne Werner* and Samuel Gelfan. Lab. 
of Physiology, Yale Univ. School of Medicine, 
New Haven, Conn. 

. Pressure changes and hemorrhage in the mid- 
dle ear of monkeys resulting from decom- 
pression and recompression. Hsiang-Tung 
Chang,* Rodolfo Margaria* and Samuel Gel- 
fan. Lab. of Physiology, Yale Univ. School 
of Medicine, New Haven, Conn. 

. Conditions influencing explosive decompres- 
sion injury. EZ. L. Corey. Univ. of Virginia 
Medical School, Charlottesville. 


WEDNESDAY, APRIL 20, 9:00 A.M. 
Neuro-Physiology 


PARLOR F 


. Excitability changes of single visual receptor 
cells following flashes of light of intensity 
near threshold. J. H. Wagman, H. K. Hart- 
line and Lorus J. Milne.* Dept. Physiology, 
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Jefferson Medical College, and Johnson Re- 
search Foundation, Univ. of Pennsylvania, 
Philadelphia. 


. Nature of cutaneous hyperalgesia. Harold G. 


Wolff, H. Goodell* and James D. Hardy. 
New York Hospital and Depts. Medicine, 
Psychiatry and Physiology, Cornell Univ. 
Medical College, New York City. 


. Temporal relations in the auditory pathway. 


John M. Brookhart and Harlow W. Ades. 
Dept. Physiology, Northwestern Univ. Med- 
tical School, Chicago, Ill., and Dept. Anatomy, 
Emory Univ. School of Medicine, Ga. 


. Biophysics of the cochlea. B. E. Gernandt,* 


J.S. Riesco-McClure* and H. Davis. Central 
Institute for the Deaf, St. Louis. 


. Functional disturbances and their compensa- 


tion following circumscribed lesions of the 
vestibular nuclei. S. R. Kemberling* and E. 
A. Spiegel. Depts. Exptl. Neurology and 
Pediatrics, Temple Univ. School of Medicine 
and Hospital, Philadelphia. 


. Proprioception and convulsions. J.-Hyde, J. 


Gay and E. Gellhorn. Lab. of Neurophysi- 
ology, Dept. Physiology, Univ. of Minnesota, 
Minneapolis. 


. Dark adaptation in lesions of the optic path- 


ways. Howard P. Krieger* and Morris B. 
Bender. Psychophysiological Lab., Dept. 
Neurology, New York Univ. College of Medi- 
cine, New York City. 


. Light tonus of the human eye. G. A. Brecher 


(introduced by C. J. Wiggers). Dept. Physi- 
ology, Univ. of Prague, Czechoslovakia, and 
Dept. Physiology, Western Reserve Univ. 
Medical School, Cleveland. 


. Inhibition of activity of visual receptors by 


illuminating nearby retinal areas in the lim- 
ulus eye. H. K. Hartline. Dept. Biophysics, 
Johns Hopkins Univ., Baltimore, Md., and 
Johnson Research Foundation, Univ. of Penn- 
sylvania, Philadelphia. 


. Effect of bulbar facilitatory and inhibitory 


systems on spinal reflex activity. L. M. N. 
Bach. Dept. Physiology, Tulane Univ. School 
of Medicine, New Orleans, La. 


. Narcosis and refractory phase in certain 


cerebral mechanisms. A. Forbes, A. F. 
Battista, P. O. Chatfield and J. P. Garcia. 
Harvard Medical School, Boston. 


. Spinal cord pathways and connections for 


sensory fibers from the knee joint of the cat. 
Ernest Gardner (introduced by M. Mason 
Guest). Dept. Anatomy, Wayne Univ. College 
of Medicine, Detroit. 


. Bulbo-reticular stimulation and electrical ac- 


tivity of cerebral cortex. G. Moruzzi* and 
H.W. Magoun. Dept. Anatomy, Northwestern 
Univ. Medical School, Chicago. 





FEDERATION PROCEEDINGS 


WEDNESDAY, APRIL 20, 1:30 P.M. 
Kidney 


COMMANDERY ASYLUM 


. Properties of antidiuretic substance in blood 
of normal and adrenalectomized rats. J. 
H. Birnie,* W. J. Eversole,* W. R. Boss,* 
C. M. Osborn,* and Robert Gaunt. Dept. 
Zoology, Syracuse Univ., N. Y. 

. Antidiuretic substance in the urine after 
fainting. N. B. G. Taylor* and R. L. Noble. 
Collip Medical Research Laboratory, Univ. 
of Western Ontario, London, Canada. 

. Renal excretion of phosphate in the dog; in- 
fluence of K, action of parathyroid extract. 
C. A.M. Hogben,* and J. L. Bollman. Mayo 
Foundation, Rochester, Minn. (Pathol.). 

. Parathormone and tubular reabsorption of 
glucose and phosphate in man. Walter H. 
Cargill and A. Calhoun Witham (introduced 
by James V. Warren). Depts. Physiology and 
Medicine, Emory Univ. School of Medicine, 
and Lawson V. A. Hospital, Atlanta. 

. Urinary excretion of Ca during intravenous in- 
fusion. Stanley M. Ball,* and A. V. Wolf. 
Dept. Physiology and Pharmacology, Albany 
Medical College, N. Y. 

. Mechanisms of K excretion in the normal dog. 
Robert W. Berliner, James G. Hilton and 
Thomas J. Kennedy, Jr. (introduced by James 
A. Shannon). Goldwater Memorial Hospital, 
and Dept. Medicine, College of Physicians 
and Surgeons, Columbia Univ., New York 
City. 

. Renal tubular K secretion in the normal dog. 
Thomas J. Kennedy, Jr., James G. Hilton 
and Robert W. Berliner (introduced by James 
A. Shannon). Goldwater Memorial Hospital 
and Dept. Medicine, College of Physicians 
and Surgeons, Columbia Univ., New York 
City. 

. Occurrence of potassium U/P ratios lower than 
1.0. F. Mateer,* L. Greenman,* J. H. Peters,* 
R. C. Gow,* and T. S. Danowski. Dept. Re- 
search Medicine, Univ. of Pittsburgh School 
of Medicine, Penna. 

. Renal secretion of K in the dog. Gilbert H. 
Mudge,* James G. Foulks,* Adelbert Ames, 
III* and Alfred Gilman. Dept. Pharmacology, 
College of Physicians and Surgeons, Colum- 
bia Univ., New York City. 

. Reabsorption of K by the kidney. Robert 
Tarail and Donald W. Seldin (introduced by 
Donald H. Barron). Dept. Internal Medicine, 
Yale Univ. School of Medicine, New Haven. 


Volume 8 


11. Site of action of mercurial diuretics. John J. 


Duggan* and Robert F. Pitts. Dept. Physi- 
ology, Syracuse Univ. College of Medicine, 
i s 


WEDNESDAY, APRIL 20, 1:30 p.m. 
Decompression; Acceleration; Blood Volume 


CONSISTORY PARLOR 


1. Repeated explosive decompressions. David I, 


Mahoney (introduced by J. W. Wilson). 
Aero Medical Laboratory, Wright-Patterson 
Air Force Base, Dayton. 


. Effects of explosive decompression on blood 


temperature in the right and left heart. 
Edwin G. Vail* and Fred A. Hitchcock. Dept. 
Physiology, Ohio State Univ., Columbus. 


. Factors correlated with resistance to decom- 


pression sickness. True W. Robinson. Yel- 
low Springs, Ohio. 


. Muscular performance during positive radial 


acceleration. Laurence E. Morehouse. Dept. 
Aviation Medicine, Univ. of Southern Cali- 
fornia School of Medicine, Los Angeles. 


. Cerebral oxygen supply during positive ac- 


celeration. J. P. Henry, O. Gauer,* E. E. 
Martin,* S. S. Kety* and K. Kramer.* Aero 
Medical Laboratory, Wright-Patterson Air 
Force Base, Dayton. 


. Arterial oxygen saturation and intracardiac 


pressures during acceleration in relation to 
cardiac damage. O. Gauer,* J. P. Henry, E. 
E. Martin* and P. J. Maher.* Aero Medical 
Laboratory, Wright-Patterson Air Force Base, 
Dayton. 


. Static assessment of the relative efficiency of 


anti-G suits. HZ. E. Martin,* G. Schroer* 
and J. P. Henry. Aero Medical Labo- 
ratory, Wright-Patterson Air Force Base, 
Dayton. 


. Venous pressure as a factor limiting tolerance 


of acceleration in the prone position. P. J. 
Maher, Jr.,* O. Gauer,* E. E. Martin* and 
J. P. Henry. Aero Medical Laboratory, 
Wright-Patterson Air Force Base, Dayton. 


. Cause of injury in rapid deceleration. Milton 


Joffe* and Fred A. Hitchcock. Dept. Physi- 
ology, Ohio State Univ., Columbus. 


. Spectrophotometric determination of brilliant 


vital red and T-1824 in serum. Philip Dow 
and Raymond W. Pickering.* Dept. Physi- 
ology, Univ. of Georgia School of Medicine, 
Augusta. 


. Mixing time of brilliant vital red injected into 


dogs. Raymond W. Pickering* and Philip 
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Dow. Dept. Physiology, Univ. of Georgia 
School of Medicine, Augusta. 

12, Reaction of T-1824 anion and T-1824 albumin 
with liver slices. Thomas H. Allen and Peter 
D. Orahovats.* Dept. Physiology, Columbia 
Univ. College of Physicians and Surgeons, 
New York City. 


WEDNESDAY, APRIL 20, 1:30 P.M. 
Gonads; Thyroid 
ROOM 4 


1. Effects of ovarian hormones on uterine pig- 
mentation in vitamin E deficiency. W. B. 
Atkinson,* H. Kaunitz and C. A. Slanetz.* 
Depts. Anatomy, Pathology and Animal Care, 
Columbia Univ. College of Physicians and 
Surgeons, New York City. (Pathol.). 

2. Tocopherol requirements during the rat’s 
menopause. Hans Kaunitz and C. A. Slan- 
etz.* Depts. Pathology and Animal Care, 
Columbia Univ. College of Physicians and 
Surgeons, New York City. (Pathol.). 

3. Restoration of estrous cycle by alpha tocoph- 
erol in old rats. S. Y. P’an, Hans Kaunitz 
and C. A. Slanetz.* Depts. Pharmacology, 
Pathology and Animal Care, Columbia Univ. 
College of Physicians and Surgeons, New 
York City. (Pathol.). 

4, Effect of low environmental temperature on 
thyroid function. H. G. Schachner, Z. S. 
Gierlach and A. T.. Krebs (introduced by H. 
Jensen). Medical Dept. Field Research Lab- 
oratory, Fort Knox. (Biochem.). 

5. Elemental iodine and iodocasein in hypothy- 
roidism induced by methyl] thiouracil. War- 
ren O. Nelson and Eileen B. Hines.* Dept. 
Anatomy, Univ. of Iowa, Iowa City. 

6. Quantitative measurement, by external count- 
ing, of the I'*! content of the thyroid gland 
in man. A. Stone Freedberg, Alvin Ureles and 
Marvin Van Dilla. Beth Israel Hospital and 
Harvard Medical School, Boston; and Mas- 
sachusetts Inst. of Technology, Cambridge. 

7. Rise in serum precipitable or protein-bound 
iodine following massive doses of inorganic 
iodide. 7’. S. Danowski and J. H. Greenman.* 
Dept. Research Medicine, Univ. of Pittsburgh 
School of Medicine, Penna. 

8. Metabolism of radioactive iodine in severe 
anoxic anoxia. L. Van Middlesworth. Dept. 
Physiology, Univ. of Tennessee College of 
Medicine, Memphis. 

9. Radioactive diiodotyrosine in studies of thy- 
roidal and tissue organic iodine. Gopal 
Karandikar (introduced by William T. Sal- 
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ter). Dept. Pharmacology, Yale Univ. School 
of Medicine, New Haven. 


10. Distribution of microgram amounts of labeled 


thyroxine in the rat. J. Gross and C. P. 
Leblond (introduced by S. M. Friedman). 
Dept. Anatomy, McGill University, Montreal, 
Canada. 

11. Action of thyroxine on protein metabolism. 
J. Rupp,* K. E. Paschkis and A. Cantarow. 
Jefferson Medical College, Philadelphia. 

12. Evaluation of potential thyroxine inhibitors. 
S. B. Barker, C. E. Kiely, Jr.,* S. Wawzo- 
nek* and S.C. Wang.* Depts. Physiology and 
Chemistry, Univ. of Iowa, Iowa City. 

13. Plasma and liver protein concentrations in 
adrenalectomized and in_ thiouracil-fed 
adrenalectomized rats. J. H. Leathem. 


Bureau Biological Research and Dept. Zool- 
ogy, Rutgers Univ., New Brunswick, N. J. 


WEDNESDAY, APRIL 20, 1:30 P.M. 
Heart; Circulation 
ROOM 3 


. Spread of excitation and order of depolariza- 
tion in the human heart. L. H. Nahum and 
H. M. Chernoff.* Lab. of Physiology, Yale 
Univ. School of Medicine, New Haven. 

2. Analysis of electrocardiographic pattern pro- 
duced by injection of epinephrine and nor- 
epinephrine in cats. Eugene Lepeschkin and 
W. Raab (introduced by F. J. Sichel). Div. 
Exptl. Medicine, Univ. of Vermont College 
of Medicine, Burlington. 

. Electrocardiographic findings in anthracosili- 
cosis. Leonard P. Lang* and Hurley L. Mot- 
ley. Dept. Medicine, Jefferson Medical Col- 
lege and Cardio-Respiratory Laboratory, 
Barton Memorial Div. of Jefferson Hospital, 
Philadelphia. 

. Behavior of actomyosin threads. Samuel Mal- 
lov* and Jane Sands Robb. Dept. Pharma- 
cology, Syracuse Univ. College of Medicine, 
wi F: 

. Electrograms of contracting actomyosin 
threads. Jane Sands Robb and Samuel Mal- 
lov.* Dept. Pharmacology, Syracuse Univ. 
College of Medicine, N.Y. 

. Residual electrocardiograms. William G. Tur- 
man* and Jane Sands Robb. Dept. Pharma- 
cology, Syracuse Univ. College of Medicine, 
N.Y. 

. Order of recovery from excitation in dog, mon- 
key, and human heart; nature of ST-segment 
and T-wave. H. M. Chernoff* and L. H. 
Nahum. Lab. of Physiology, Yale Univ. 
School of Medicine, New Haven. 
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8. Myocardial lactate and pyruvate metabolism 
in dogs under severe stress. Walter T’. Good- 
ale and Donald B. Hackel (introduced by W. 
Fleischmann). Physiology Section, Medical 
Div., Army Chemical Center, Md. 

. Myocardial metabolism in thiamine-deficient 
dogs studied by intravenous catheterization 
of the coronary sinus. D. B. Hackel, W. T. 
Goodale and R. P. Johnson (introduced by 
W. Fleischmann). Physiology Section, Med- 
ical Div., Army Chemical Center, Md. 

. Three-dimensional electrocardiography. Ra- 
phael B. Levine* and Otto H. Schmitt. Depts. 
Zoology and Physics, Univ. of Minnesota, 
Minneapolis. 

. Electrical analogs of the circulatory system. 
Kenneth E. Jochim. Dept. Physiology, Univ. 
of Kansas, Lawrence. 

. Effect of posterior pituitary extract on man. 
F. Sunahara,* D. Duncanson* and O. G. 
Edholm. Dept. Physiology, Univ. of Western 
Ontario, London, Canada. 


WEDNEsDAY, APRIL 20, 1:30 p.m. 
Neuro-Physiology 


PARLOR F 


. Reflexology of the pudendal nerve field. 
Charles H. Good (introduced by Berry Camp- 
bell). Dept. Anatomy, Univ. of Minnesota, 
Minneapolis. 

. Excitability changes in dorsal roots produced 
by electrotonic effects from adjacent af- 
ferent activity. Harry Grundfest and Jona- 
than Magnes.* Dept. Neurology, Columbia 
Univ. College of Physicians and Surgeons, 
New York City. 

. Post-tetonic potentiation of presynaptic ac- 
tions in the spinal cord. David P. C. Lloyd. 
Laboratories of The Rockefeller Institute for 
Medical Research, New York City. 

. Inhibition of the knee jerk from tendon spin- 
dles of crureus. G. P. McCouch, I. D. Deer- 
ing,* W. B. Stewart and W. W. Chambers.* 
Depts. Physiology ‘and Anatomy, Univ. of 
Pennsylvania, Philadelphia. 

. Postural reflexes in deafferented limbs of the 
cat. R. D. Teasdall* and G. W. Stavraky. 
Dept. Physiology, Faculty of Medicine, Univ. 
of Western Ontario, London, Canada. 

. Actions of dihydro-B-erythroidin and d-tubo- 
curarine on neuromuscular and synaptic 
transmission in frog and crayfish. Ernest B. 
Wright (introduced by W. O. Fenn). Dept. 
Physiology and Vital Economics, Univ. of 
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Rochester School of Medicine and Dentistry, 
N.Y. 

7. Suppressor action on primary sensory projec. 
tion reactions. Wade H. Marshall, National 
Institutes of Health, Bethesda, Md. 

8. Cortical response to light in the unanesthe- 
tized rabbit. Reginald G. Bickford (intro- 
duced by Charles F. Code). Section on Physi- 
ology, Mayo Foundation and Mayo Clinic, 
Rochester, Minn. 

9. The motor cortex of the dog. J. G. Chusid,* 
C. G. de Gutierrez-Mahoney and Franklin 
Robinson.* Neurological Div., St. Vincent's 
Hospital and Lab. of Physiology, Yale Univ. 
School of Medicine, New Haven. 

10. Responses elicited by combined stimulation 
of pairs of fixed electrodes in the unanes- 
thetized monkey. George Clark and James 
W. Ward.* Dept. Anatomy, Chicago Medical 
School, Ill.; Yerkes Laboratories of Primate 
Biology Inc., Orange Park, Fla.; and Dept. 
Anatomy, Vanderbilt Medical School, Nash- 
ville. 

11. Electrocorticograms of the cytoarchitectural 
areas of macaca mulatta. John S. Garvin and 
L. V. Amador (introduced by Percival Bai- 
ley). Dept. Neurology and Neurological Sur- 
gery, Univ. of Illinois College of Medicine, 
and Illinois Neuropsychiatric Institute, Chi- 
cago. 

12. Effect of extirpating the prefrontal suppressor 
area 8s on correct olfactory conditioned 
differential responses in dogs. William F. 
Allen. Dept. Anatomy, Univ. of Oregon Med- 
ical School, Portland. 


WEDNEsDAY, APRIL 20, 7:00 P.M. 
Special Meeting 


MASONIC TEMPLE FOUNTAIN BALLROOM 


WEDNEsDAY, APRIL 20, 9:30 P.M. 
Federation ‘‘Mixer’’ 


HOTEL STATLER BALLROOM 


Tuurspay, APRIL 21, 9:00 a.m. 
Kidney 


FOUNTAIN BALLROOM 


1. Filtration rate and Na and H,O excretion 
following mercurial diuretics. Robert F. 
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Pitts and John J. Duggan.* Dept. Physiol- 
ogy, Syracuse Univ. College of Medicine. 

9. Effect of Pitressin and desoxycorticosterone 
in low dosage on excretion of HO and Na. 
Otto W. Sartorius and Kathleen Roberts 
(introduced by R. F. Pitts). Dept. Physiology, 
Syracuse Univ. College of Medicine. 

. Renal mechanism of albumin excretion in 
patients with nephrotic syndrome. Henry 
D. Lauson, Francis P. Chinard* and Howard 
A. Eder.* Hospital of Rockefeller Institute 
for Medical Research, New York City. 

. Renal clearances in normal dogs receiving 
DCA. W. D. Collings, C. F. Downing* and 
R. E. Hodges.* Dept. Physiology, State Univ. 
of Iowa, Iowa City. 

. Action of DOCA and adrenal cortical extract 
on body water and kidney function. Mario 
Gaudino and Marvin F. Levitt (introduced 
by Homer W. Smith). Dept. Physiology, New 
York Univ. College of Medicine, New York 
City. 

. Renal hemodynamics during short and long 
periods of salt-poor albumin administration. 
Alexander J. Michie,* Nicholas S. Gimbel* 
and Cecilia Riegel. Harrison Dept. Surgical 
Research, Schools of Medicine, Univ. of Penn- 
sylvania, Philadelphia. 

. Effect of Bacitracin on renal function. John 
H. Miller,* Roger K. McDonald* and Nathan 
W. Shock. National Heart Institute, Bethesda, 
Md., and Baltimore City Hospitals. 

. Influence of graded arterial pressure decre- 
ment on renal clearance of PAH, creatin- 
ine, and Na. Ewald E. Selkurt, Philip W. 
Hall* and Merrill P. Spencer.* Dept. Physi- 
ology, Western Reserve Univ. Medical School, 
Cleveland. 

. Effect of increased renal venous pressure on 
renal function. Réné Wégria, William D. 
Blake,* Richard P. Keating* and Henry P. 
Ward.* Dept. Medicine, Columbia Univ. 
College of Physicians and Surgeons, and 
Presbyterian Hospital, New York City. 

10. Effect of a psychiatric interview on renal 
plasma flow and finger skin temperature. 
James H. Chalmers,* Robert W. Cranston,* 
Henry Longstreet Taylor and Ancel Keys. 
Laboratory Physiological Hygiene, Univ. of 
Minnesota, Minneapolis. 

11. Intestinal perfusion in a patient with chronic 
uremia. N. S. R. Maluf. Brooke General 
Hospital, Fort Sam Houston, Texas. 

12. Effect of work on renal oxygen utilization. 
John Kapp Clark and Harold G. Barker 
(introduced by J. R. Elkinton). Univ. of 
Pennsylvania School of Medicine, Philadel- 
phia. 
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THURSDAY, APRIL 21, 9:00 a.m. 
Circulation 


CONSISTORY PARLOR 


. Effect of l-arterenol on the peripheral circu- 


lation in man. D. Duncanson,* T. Stewart* 
and O. G. Edholm. Univ. of Western Ontario 
Medical School, London, Ont., Canada. 


. Hepatic venous circulation with special 


reference to the sphincter mechanism. H. 
E. Essex and W. D. Thomas.* Mayo Founda- 
tion, Rochester, Minn. 


. Constancy of vasomotor response to repeated 


intra-arterial injections of mecholyl and of 
epinephrine. Lewis Frarklin,* Howard 
Wayne,* J. Maxwell Little and Harold D. 
Green. Dept. Physiology and Pharmacology, 
Bowman Gray School of Medicine of Wake 
Forest College, Winston-Salem. 


. Effect of sympathetic blocking procedures 


and of sympathectomy on peripheral blood 
flow. S. W. Hoobler, J. W. Avera, W. J. 
Little, M. M. Peet and R. C. Bassett (intro- 
duced by A. H. Smiih). Depts. Medicine and 
Surgery, Univ. of Michigan Hospital, Ann 
Arbor. 


. Effect of increased intracranial pressure on 


the circulation in relation to pulmonary 
lesions. Gilbert S. Campbell,* Francis J. 
Haddy* and M. B. Visscher. Dept. Physiol- 
ogy, Univ. of Minnesota, Minneapolis. 


. Effect of hemorrhage on forearm blood flow 


and heart rate in man. O. G. Edholm. Dept. 
Physiology, Univ. of Western Ontario, Lon- 
don, Canada. 


. Determination of blood flow through the finger 


at high rates of flow. Jere Mead and Robert 
C. Schoenfeld. Climatic Research Laboratory, 
Lawrence, Mass. 


. Pressure and flow of blood distal to a point of 


reduced arterial bore. Arnold H. Williams 
(introduced by Henry A. Schroeder). Dept. 
Internal Medicine and Oscar Johnson Insti- 
tute, Washington Univ. School of Medicine, 
and Barnes Hospital, St. Louis. 


. The law relating blood flow to perfusion pres- 


sure. Harold Lamport. Lab. of Physiology, 
Yale Univ. School of Medicine, New Haven. 


. ‘Vertical tube’ method for the study of pres- 


sure-flow relations in vascular beds. J. 
Nichol,* F. Girling* and A. C. Burton. 
Dept. Biophysics, Univ. of Western Ontario, 
London, Canada. 


. Development of turbulence in flowing blood. 


N. A. Coulter* and John R. Pappenheimer. 
Dept. Physiology, Harvard Medical School, 
Boston. 
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12. Oximetric measurement of circulation time 
and arterial saturation time during oxygen 
breathing in man. Earl H. Wood, Bowen E. 
Taylor* and Julian Knutson.* Section on 
Physiology, Mayo Foundation, Univ. of 
Minnesota, Rochester. 


THurRsDAY, APRIL 21, 9:00 a.m. 


Neuro-Physiology 


ROOM 4 


. Physiologic effects of bilateral simultaneous 
removal of Brodmann cytoarchitectural 
areas in the human. Fred A. Mettler. Dept. 
Neurology, College of Physicians and Sur- 
geons, Columbia Univ., New York City. 

. Pattern of localization in the motor cortex of 
the rat. P. H. Settlage,* W. G. Bingham,* 
H. M. Suckle,* A. F. Borge* and C. N. Wool- 
sey. Depts. Anatomy, Surgery and Physiol- 
ogy, Univ. of Wisconsin Medical School, 
Madison. 

. Pattern of localization in the motor cortex of 
the marmoset. C. N. Woolsey, P. H. Sett- 
lage,* H. M. Suckle* and W. G. Bingham.* 
Depts. Physiology, Anatomy and Surgery, 
Univ. of Wisconsin Medical School, Madison. 

. Early components of contralaterally evoked 
cortical potentials in the intact unanesthe- 
tized rat. Lowell A. Woodbury (introduced 
by J. E. P. Toman). Dept. Physiology, Col- 
lege of Medicine, Salt Lake City. 

. Development of seizure pattern by repetitive 
minimal cortical stimulation. J. A. Whiel- 
don* and A. van Harreveld. Kerckhoff Labora- 
tories of the Biological Sciences, California 
Institute of Technology, Pasadena. 

. Differences in cortically and subcortically in- 
duced convulsions. Ernst Gellhorn. Lab. of 
Neurophysiology, Dept. Physiology, Univ. 
of Minnesota, Minneapolis. 

. Fractional conditioning of behavior based on 
electrically induced convulsions. Stephen 
Fleck* and W. Horsley Gantt. Pavlovian 
Laboratory, Phipps Psychiatric Clinic, Johns 
Hopkins Univ., Baltimore. 

. Anoxia and conditional reflexes in dogs. W. 
Horsley Gantt, George W. Thorn and C. Dor- 
rance. Pavlovian Laboratory, Phipps Psychi- 
atric Clinic, and Dept. of Medicine, Johns 
Hopkins Univ., Baltimore. 

. Centers governing temperature selection and 
frequency response to temperature in the 
brain of trout. Charlotte Sullivan* and Ken- 
neth C. Fisher. Univ. of Toronto, Canada. 


11. Developmental relationships between elec. 


trical activity and histogenesis of the cere. 
bellum. John Jacobs and Ray S. Snider (in. 
troduced by H. W. Magoun). Depts. Pathology 
and Anatomy, Northwestern Univ. Medical 
School, Chicago. 


12. Activity of single units in the cerebellar cor- 


tex. G. Moruzzi,* John M. Brookhart and 
R.S. Snider. Depts. Anatomy and Physiology, 
Northwestern Univ. Medical School, Chicago, 


THURSDAY, APRIL 21, 9:00 a.m. 
Blood Volume; Heat Regulation 


ROOM 3 


. Concurrent estimates of blood volume in rab- 


bits by bleeding and dye methods. Paul L. 
McLain, C. H. William Ruhe* and T. K.T. 
Kruse. Dept. Physiology and Pharmacology, 
School of Medicine, Univ. of Pittsburgh, 
Penna. 


. Influence of repeated artificial pneumothorax 


on hematocrit values and plasma volume. 
Wilson C. Grant (introduced by Walter S. 
Root). Dept. Physiology, Columbia Univ. 
College of Physicians and Surgeons, New 
York City. 


. Effect of spinal anesthesia on circulating blood 


volume. S. J. Sarnoff, E. S. Buckley, Jr., 
J. L. Whittenberger and J. G. Gibson, II 
(introduced by W. H. Forbes). Dept. Physi- 
ology, Harvard School of Public Health, and 
Dept. Medicine, Harvard Medical School, 
Boston. 


. Analysis of out-of-doors thermal stress due to 


‘radiation with the pan-radiometer. Charles 
H. Richards* and James D. Hardy. New York 
Hospital, and Dept. Physiology, Cornell 
Univ. Medical College, New York City. 


. Thermistors as applied to temperature meas- 


urements in animals. J. F. Herrick and E. 
Glarborg. The Mayo Foundation, Rochester, 
Minn. 


. Regional distribution of cutaneous heat losses. 


Alrick B. Hertzman and Walter C. Randall. 
Dept. Physiology, St. Louis Univ. School of 
Medicine, St. Louis. 


. Relations between blood flow, skin tempera- 


ture, evaporation rates and sweating il 
various skin regions. Walter C. Randall and 
Alrick B. Hertzman. Dept. Physiology, ‘I. 
Louis Univ. School of Medicine, St. Louts. 


. Responses to vagal stimulation during hype'- 


thermia. H. E. Ederstrom (introduced by 4. 
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B. Hertzman). Dept. Physiology, St. Louis 
Univ. School of Medicine, St. Louis. 

9, Responses of man to internal thermal stimu- 
lation. Austin Henschel, Henry Longstreet 
Taylor and Ancel Keys. Laboratory of Physi- 
ological Hygiene, Univ. of Minnesota, Min- 
neapolis. 

10. Comparison of intracardiac and intravascular 
temperatures with rectal temperature. Lud- 
wig W. Eichna, Adolph R. Berger and Bertha 
Rader (introduced by David P. Earle, Jr.). 
Dept. Medicine, New York Univ. College of 
Medicine, New York City. 

11. Blood temperature in the heart and blood ves- 
sels of the dog. Steven M. Horvath, E. L. 
Foltz,* A. Rubin* and B. K. Hutt.* Dept. 
Physical Medicine and Pharmacology, Univ. 
of Pennsylvania, Philadelphia. 

12. Heating of tissues by near and far infrared 
radiation. Jerome W. Gersten,* Khalil G. 
Wakim, Richard W. Stow,* and Adrien N. 
Porter.* Sections on Physical Medicine and 
Physiology, Mayo Foundation and Mayo 
Clinic, Rochester, Minn. 


‘Tuurspay, APRIL 21, 9:00 a.m. 
Protein Metabolism 


PARLOR F 


1. Further lowering of glucose tolerance follow- 
ing an induced hypothyroid state in Yale 
rats. Thomas F. Frawley and Charles W. 
Bishop (introduced by George F. Koepf). 
Dept. Medicine, Univ. of Buffalo School of 
Medicine, and Medical Research Labs., Buf- 
falo General Hospital, N. Y. 

2. Resistance induced by anti-thyroid com- 
pounds and by goitrogenic diets against 
experimental pulmonary edema in rats. K. 
K. Carroll* and R. L. Noble. Dept. Med- 
ical Research, Collip Medical Research 
Lab., Univ. of Western Ontario, London, Can- 
ada. 

3. Influence of biliary obstruction upon liver pro- 
tein regeneration. Harry M. Vars, Colin C. 
Ferguson* and Charles S. Rogers.* Harrison 
Dept. Surgical Research, Univ. of Pennsyl- 
vania Schools of Medicine, Philadelphia 
(Biochem.). 

4. Effect of. dietary protein on cholic acid syn- 
thesis in dogs. J. H. Annegers and F. Friend 
(introduced by John S. Gray). Dept. Physi- 
ology, Northwestern Univ. Medical School, 
Chicago, Til. 
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5. Role of insulin in the metabolism of amino 
acids. William D. Lotspeich. Syracuse Univ. 
College of:Medicine, N. Y. 

. Metabolism of oxypurines in man. William 
Q. Wolfson,* Clarence Cohn and Kinu Ka- 
dota.* Dept. Biochemistry, Medical Research 
Institute, Michael Reese Hospital, Chicago. 

. Concurrent feeding of amino acids. Richard 
Henderson* and Robert S. Harris. Nutritional 
Biochemistry Labs., Massachusetts Institute 
of Technology, Cambridge. 

8. A procedure for the in vitro study of hor- 
monal influences in nitrogen metabolism. 
Daniel L. Kline (introduced by Jane A. 
Russell). Dept. Physiological Chemistry, 
Yale Univ. School of Medicine, New Haven. 

. Castration and the mobilization of nitrogen 
during fasting. Clara M. Szego and Abraham 
White. Dept. Physiological Chemistry, Univ. 
of California School of Medicine, Los An- 
geles. 

. Incorporation of glycine in tissues of acutely 
starved rats. 7. R. Noonan, K. I. Aliman, 
G. W. Casarett and K. Salomon (introduced 
by William F. Bale). Dept. Radiation Biol- 
ogy, Univ. of Rochester School of Medicine 
and Dentistry, N. Y. 

. Inhibition of growth of mice on a low protein, 
choline-deficient diet by coramine. J. Wal- 
ter Wilson and Elizabeth H. Leduc (intro- 
duced by Paul F. Fenton). Brown Univ., Prov- 
idence. 


Tuurspay, APRIL 21, 1:30 p.m. 
Kidney 
FOUNTAIN BALLROOM 


1. Passage of hemoglobin through glomerular 
membranes and its excretion by the am- 
phibian kidney. Phyllis A. Bott. Dept. 
Physiological Chemistry, Woman’s Medical 
College of Pennsylvania, Philadelphia (Bio- 
chem.). 

2. Can transfer rate be calculated from urine 
isotope ratio? Herbert D. Friendlander* 
and Walter S. Wilde. Physiology Dept., 
Tulane Univ. School of Medicine, New Or- 
leans. 

3. Age and osmotic work in urea excretion. D. 
F. Davies (introduced by H. A. Schroeder). 
Section on Cardiovascular Disease and Ger- 
ontology, National Institutes of Health, 
Bethesda, Md., and Baltimore City Hos- 
pitals. 
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4. 


10. 


11. 


12. 


13. 


L. 


A method for determination of volume of dis- 
tribution of metabolized substances. Irving 
L. Schwartz, Murray Rabinowitz and David 
Schachter (introduced by Homer W. Smith). 
Dept. Physiology, New York Univ. College of 
Medicine, New York City. 


. Body water compartments in man. Eugene Y. 


Berger,* Marcelle F. Dunning,* Bernard B. 
Brodie* and J. Murray Steele. Depts. Medi- 
cine and Biochemistry, New York Univ. Col- 
lege of Medicine, and Research Service, Third 
New York Univ. Medical Division, Goldwater 
Memorial Hospital, New York City. 


. Transcapillary exchange of inulin in man. 


Irving L. Schwartz, David Schachter and 
Norbert Freinkel (introduced by Homer W. 
Smith). Dept. Physiology, New York Univ. 
College of Medicine, New York City. 


. Effect of low protein diet and plasmapheresis 


on fluid compartments and glomerular fil- 
tration rate. Marjorie B. Zucker, Louis 
Cizek* and Douglas Tompkins.* Dept. Physi- 
ology, Columbia Univ. College of Physicians 
and Surgeons, New York City. 


. Mixing rate within the mobile phosphate pool 


of cows. Maz Kleiber, A. H. Smith,* N. P. 
Ralston* and D. E. Jasper.* College of Agri- 
culture, Univ. of California, Davis. 


. Lymph flow during edema formation. George 


Fahr and Herman Koschnitzke. Minneapolis 
General Hospital, Minn. 

Observations on pulmonary lymph flow and 
edema. Robert Paine,* Frank A. Howard,* 
Harvey R. Butcher* and John R. Smith. 
Cardiovascular Division, Dept. Medicine, 
Washington Univ. School of Medicine, St. 
Louis. 

Effect of hydration on survival of fasting rats. 
Dorothy Nelson (introduced by A. C. Ivy). 
Dept. Clinical Sciences, Univ. Illinois Col- 
lege of Medicine, Chicago. 

Reduction of plasma K-concentration by vivo- 
dialysis and its restoration in non-visceral 
regions. Roger M. Reinecke and Francis L. 
Stutzman.* Dept. Physiology, Univ. of Min- 
nesota, Minneapolis. 

Measurement of intracellular cation in the 
dog. Marvin F. Levitt and Mario Gaudino 
(introduced by Homer W. Smith). Dept. 
Physiology, New York Univ. College of Medi- 
cine, New York City. 


TuHuRSDAY, APRIL 21, 1:30 P.M. 
Circulation 


CONSISTORY PARLOR 


Pulmonary blood flow and alveolar ventila- 
tion-perfusion relationship following resec- 
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10. 


11. 


12. 


Volume 8 


tion of one lung in man. A. Cournand, R. L. 
Riley and A. Himmelstein.* Depts. Medicine 
and Surgery, Columbia Univ. College of Phy- 
sicians and Surgeons, New York City. 


. Transmission spectra of the human ear (pinna 


and lobe) at arterial occlusive pressures. 
J. F. Neville, Jr., J. O. Elam, K. Sugioka, 
and A. Roos (introduced by H. L. White). 
Lab. of Applied Thoracic Physiology and 
Dept. Physiology, Washington Univ. School 
of Medicine, St. Louis. 


. Comparison of transmission spectra of blood 


in the human ear flushed by histamine with 
those obtained after heat flushing. William 
Sleator, Jr., James O. Elam, D. J. Kilian, 
W.N. Elam, Jr. (introduced by H. L. White). 
Dept. Physiology and Lab. of Applied Tho- 
racic Physiology, Washington Univ. School of 
Medicine, St. Louis. 


. Photo-electric measurements of arterial oxy- 


gen saturation dynamics in man for study 
of cardio-pulmonary function. J. O. Elam,* 
J.L. Ehrenhaft,* W.N. Elam, Jr.,* and H. L. 
White. Lab. of Applied Thoracic Physiology 
and Dept. Physiology, Washington Univ. 
Schoel of Medicine, St. Louis. 


. Reflex respiratory and circulatory action of 


veratridine on cardiac, pulmonary and caro- 
tid receptors. Domingo M. Aviado, Jr. and 
Robert G. Pontius (introduced by Carl F. 
Schmidt). Lab. of Pharmacology, Univ. of 
Pennsylvania, Philadelphia. 


. Alteration of the pH of the blood as a means of 


improving experimental cardiac anoxia. 
Kurt Lange, Victor Tohertkoff, Frank Craig 
and David Weiner (introduced by M. G. 
Mulinos). Dept. Medicine, New York Medi- 
cal College, New York City (Pharmacol.). 


. Position of the oxygen dissociation curve in 


cyanotic congenital heart disease. Minerva 
Morse, Donald E. Cassels* and Melba Hol- 
der.* Dept. Pediatrics, Univ. Chicago (Bio- 
chem.). 


. Action of caffeine and aminophylline as re- 


spiratory stimulants in man. Glenn H. Rich- 
mond (introduced by C. L. Gemmill). Dept. 
Pharmacology, Univ. of Virginia Medical 
School, Charlottesville (Pharmacol.). 

Hemodynamic changes in response to hemor- 
rhage with and without dibenamine. John 
W. Remington. Dept. Physiology, Univ. of 
Georgia School of Medicine, Augusta. 

Effects of shock (low arterial blood pressure) 
on the pulmonary vessel pressures. Francis 
J. Haddy,* Gilbert S. Campbell* and M. B. 
Visscher. Dept. Physiology, Univ. of Minne- 
sota, Minneapolis. 

Predisposition to vasodepressor properties 
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of morphine induced by hemorrhagic hypo- 
tension. Richard E. Lee* and Benjamin W. 
Zweifach. Dept. Pharmacology, Syracuse 
Medical College, N. Y., and Dept. Medicine, 
New York Hospital, New York City. 

13. Effects of experimental anaemia on the cir- 
culation in dogs. J. D. Hatcher,* F. Suna- 
hara,* J. C. van Noordwijk* and O. G. Ed- 
holm. Dept. Physiology, Univ. Western On- 
tario, London, Canada. 


TuurspDay, APRIL 21, 1:30 P.M. 
Neuro-Physiology 


ROOM 4 


1. Action potentials of the cerebellar cortex 
elicited by stimulation of olivo-cerebellar 
fibers. Gordon M. Schoepfle. Dept. Physiol- 
ogy, Washington Univ. School of Medicine, 
St. Louis. 

2. Localization of the central nervous mecha- 
nism of emesis. H. L. Borison* and S.C. Wang. 
Dept. Physiology, Columbia Univ. College 
of Physicians and Surgeons, New York City. 

3. A skin resistance recorder or sudomotometer. 
William A. Geohegan (introduced by Joseph 
C. Hinsey). Dept. Anatomy, Cornell Univ. 
Medical College, New York City. 

4. Acute renal cortical ischemia produced by 
stimulation of the pressor area of the cere- 
bral cortex. E. C. Hoff, J. F. Kell, Jr.,* Nel- 
son Hastings,* E. H. Gray* and D. M. 
Sholes.* Neurological Science Lab., Medical 
College of Virginia, Richmond. 

5. Respiratory and vascular responses in mon- 
keys from temporal pole, insula, orbital sur- 
face and cingulate. B. R. Kaada (Univ. of 
Oslo, Norway), K. H. Pribram and J. A. 
Epstein (introduced by John F. Fulton). 
Lab. of Physiology, Yale Univ. School of 
Medicine, New Haven. 

6. Alterations in segmental sympathetic (sweat 
gland) activity through myofascial and pos- 
tural disturbances. Irvin M. Korr. Kirks- 
ville College of Osteopathy and Surgery, 
Kirksville, Mo. 

7. Effects of bacterial polysaccharides on cardio- 
vascular and neuromuscular systems. Ches- 
ter E. Leese and K. Virginia Greene.* Dept. 
Physiology, George Washington Univ. School 
of Medicine, Washington, D. C. 

8. Separate inhibition of resting and active oxy- 
gen consumption of functioning nerves. 
R. W. Doty* and R. W. Gerard. Dept. Physi- 
ology, Univ. of Chicago. 
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9. Utilization of fructose by the perfused brain 
of the living cat. A. Geiger, J. Magnes, R. 
M. Taylor, and H. Waelsch (introduced by 
H. Grundfest). Depts. Biochemistry and Psy- 
chiatry, New York State Psychiatric Insti- 
tute, New York City. 

10. Effect of blood composition on the metabolic 
activity of the perfused brain in the living 
cat. J. Magnes, R. M. Taylor and A. Geiger 
(introduced by H. Grundfest). Dept. Psychi- 
atry, Columbia Univ. College of Physicians 
and Surgeons, New York City. 

11. Phosphate turnover in the mammalian nervous 
system. A. J. Samuels,* L. L. Boyarsky,* 
B. Libet, R. W. Gerard and M. Brust.* Dept. 
Physiology, Univ. of Chicago. 

12. Metabolism of the rat spinal cord functioning 
in isolation. R. D. Tschirgi,* R. W. Gerard, 
H. Jenerick,* L. L. Boyarsky* and J. Z. 
Hearon.* Dept. Physiology, Univ. of Chicago. 

13. Effect of dinitrophenol on respiration of ex- 
cised brains of rats at various stages of 
development. David B. Tyler. Dept. Em- 
bryology, Carnegie Institution of Washington, 
Baltimore. 


THURSDAY, APRIL 21, 1:30 P.M. 
Coagulation 


ROOM 3 


1. Species reactivity of staphylocoagulase and 
staphylokinase. Earl B. Gerheim* and John 
H. Ferguson. Dept. Physiology, Univ. North 
Carolina, Chapel Hill. 

2. Action of heparin on protoplasmic gelation. 
L. V. Heilbrunn. Dept. Zoology, Univ. Penn- 
sylvania, Philadelphia. 

3. Inhibition of a proteolytic enzyme system of 
blood. Jessica H. Lewis* and John H. Fergu- 
son. Dept. Physiology, Univ. North Carolina, 
Chapel Hill. 

4. Clotting mechanism in relation to protamine 
sulfate and heparin. Peter V. Moulder, 
Burton J. Grossman and Margaret H. Sander- 
son (introduced by J. Garrott Allen). Dept. 
Surgery, Univ. of Chicago. 

5. Method for the determination of heparin in 
blood. F. C. Monkhouse,* Mary Stewart* 
and L. B. Jaques. Dept. Physiology, Univ. 
Saskatchewan, Saskatoon, Canada. 

6. Amount of protamine sulfate required to re- 
establish in vitro clotting of heparinized 
blood. Charles L. McKeen, Richard M. 
Elghammer and Peter V. Moulder (introduced 
by J. Garrott Allen). Dept. Surgery, Univ. of 
Chicago. 
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10. 


11. 


12. 


Action of phenylindanedione on prothrombin 
time. L. B. Jaques, E. Taylor* and E. Lepp.* 
Dept. Physiology, Univ. of Saskatchewan, 
Saskatoon, Canada. 


. Action of antitrypsin and antifibrinolysin on 


the first phase of the blood clotting reaction. 
M. Mason Guest and Thomas E. Nelson.* 
Dept. Physiology and Pharmacology, Wayne 
Univ. College of Medicine, Detroit. 


. Site of action of soy bean trypsin inhibitor on 


the coagulation system of blood. Mary Beth 
Glendening* and Ernest W. Page. Dept. 
Obstetrics and Gynecology, Univ. of California 
Medical School, San Francisco. 

An anti-coagulant present in testicular ex- 
tracts. S. Fisch and E. J. Towbin (introduced 
by E. F. Adolph). Dept. Physiology, Univ. of 
Rochester, N. Y. 

Changes in clotting mechanism produced by 
protamine sulfate and heparin. J. Garrott 
Allen and Willadene Egner.* Dept. Surgery, 
Univ. of Chicago, Ill. 

Inactivation of thromboplastin by serum. 
F. D. Mann and Margaret Hurn (introduced 
by T. B. Magath). Division Clinical Labora- 
tories, Mayo Clinic, Rochester, Minn. 


TuHurspDAY, APRIL 21, 1:30 p.m. 
Heat Regulation 


PARLOR F 


. Measurement of cold and warmth thresholds 


of subjects exposed to environments from 
18°C. to 38°C. Franklin G. Ebaugh, Jr. and 
Rudolf Thauer (introduced by Eugene F. Du 
Bois). New York Hospital and Depts. Medi- 
cine and Physiology, Cornell Univ. Medical 
College, New York City. 


. Effect of ethyl carbamate on temperature 


regulation. Ronald Grant and Marilyn E. 
Robbins (introduced by Victor E. Hall). 
Dept. Physiology, Stanford Univ., Calif. 


. Measurement of sympathetic denervation in 


man by sweating patterns after sympathec- 
tomy. Grace M. Roth and Winchell McK. 
Craig.* Sections on Clinical Physiology and 
Neurologic Surgery, Mayo Clinic, Rochester, 
Minn. 


. Dynamics of evaporative heat loss for a 


rapidly cooling human body. Tohru Inouye,* 
Nathaniel Glickman and Robert W. Keeton. 
Dept. Medicine, Univ. of Illinois, Chicago. 


. Digital skin temperature and blood flow rela- 


tionship following change in environmental 
temperature. Harwood S. Belding, Jere 
Mead* and Mortimer E. Bader.* QMC 
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Climatic Research Laboratory, Lawrence, 
Mass. 


6. Mechanism of cardiac injury in experimental 


10. 


11. 


12. 


13. 


hypothermia. David Weiner, Kurt Lange and 
Michael M. A. Gold (introduced by M. G. 
Mulinos). Dept. Medicine, New York Medical 
College, New York City (Pharmacol.). 


. Metabolism pf pigeons in extreme cold. £, 


Streicher,* D. B. Hackel,* W. Fleischmann 
and G. D. Bulger.* Physiology Section, Medi- 
cal Division, Army Chemical Center, Md. 


. Effect of altered metabolism on extreme hy- 


pothermia in dogs and albino rats. Richard 
C. Wolff* and K. E. Penrod. Dept. Physi- 
ology, Boston Univ. School of Medicine. 


. Pulse rate and blood pressure of dogs in im- 


mersion hypothermia. A. H. Hegnauer and 
H. O. Haterius. Dept. Physiology, Boston 
Univ. School of Medicine. 

Effect of immersion hypothermia on cardiac 
output. Feliz R. Rosenhain* and K. E. 
Penrod. Dept. Physiology, Boston Univ. 
School of Medicine. 

Blood gas content of dogs during immersion 
hypothermia. K. E. Penrod and Feliz R. 
Rosenhain.* Dept. Physiology, Boston Univ. 
School of Medicine. 

Effect of hypothermia on cardiodynamics. 
William J. Shriber (introduced by A. H. 
Hegnauer). Dept. Physiology, Boston Univ. 
School of Medicine. 

Effect of hypothermia on bromsulphalein re- 
moval. Radford Brokaw (introduced by K. E. 
Penrod). Dept. Physiology, Boston Uni. 
School of Medicine. 


TuHurspay, APRIL 21, 1:30 P.M. 
Gastro-Enterology 


MURAL ROOM 


. Gastric distention as a factor in satiation of 


thirst. EZ. J. Towbin (introduced by E. F. 
Adolph). Physiology Dept., Univ. of Roches- 
ter, N. Y. 


. Regulation of food intake in normal and 


esophagostomized dogs. Henry D. Janowitz* 
and M. I. Grossman. Dept. Clinical Science, 
Univ. of Illinois College of Medicine, Chicago. 


. Action of enzyme inhibitors on activity of iso- 


lated intestine. A. Farah, R. Angel* and 
T. C. West.* Dept. Pharmacology, Univ. of 
Washington School of Medicine, Seattle 
(Pharmacol.). 


. Pressure and activity recordings in pylorus 


and rectum of man. F. R. Steggerda and W.C. 
Clark.* Dept. Physiology, Univ. of Illinois, 
Urbana. 
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” 5. ‘Dumping syndrome’ in the dog following Rappaport and Stanley J. Sarnoff (introduced 
ntal anastomotic operations and vagotomy. N. by William H. Forbes). Dept. Physiology, 
end C. Jefferson,* C. W. Phillips,* R. Levine and Harvard School of Public Health, Boston. 
¢ H.‘ Necheles. Dept. Gastro-Intestinal Re- 2. A method for correlating blood pressure with 
aad search, Medical Research Institute, Michael changes in the peripheral vascular bed of un- 

Reese Hospital, Chicago. anesthetized mice. Glenn H. Algire. National 
E. 6. Gastrointestinal motor effects of intestinal Cancer Institute, National Institutes of 
am extracts. M. H. F. Friedman. Dept. Physi- Health, Bethesda, Md. (Pathol.). 
rdi- ology, Jefferson Medical College, Phila- 3. Cardio-vascular effects of nembutal, di- 

delphia. benamine and yohimbine on trained dogs. 
hy- 7. Intravenous injection of hypertonic saline George Constant,* Aristophanes Andronis* 
ol salivary secretion in dogs. L. J. Cizek* and and Eric Ogden. Dept. Physiology, Univ. of 
18i- M. I. Gregersen. Dept. Physiology, Columbia Texas Medical Branch, Galveston. 

sUniv. College of Physicians and Surgeons, 4. Rapid spontaneous variations in blood pres- 
7" New York City. sure. Henry A. Schroeder. Dept. Internal 
ad 8. Influence of hesperidin methyl chalcone on Medicine, Washington Univ. School of Medi- 
os blood flow and secretion of the salivary cine, and Barnes Hospital, St. Louis. 

gland. David F. Bohr and W. John Kenfield 6. Relationships between the blood pressure in- 
ls (introduced by Robert Gesell). Dept. Physi- creases in exercise, CO: inhalation and the 
E. ology, Univ. of Michigan, Ann Arbor. cold pressor test.. Henry Longstreet Taylor, 
ie. 9. Effect of sham-feeding on gastric motor ac- Austin Henschel, Josef Brozek and Ancel 

tivity of the dog. Stanley H. Lorber,* S. A. Keys. Lab. of Physiological Hygiene, Univ. of 
on Komarov and Harry Shay. Samuel S. Fels Minnesota, Minneapolis. 
R. Research Institute, Temple Univ. Schoolof 7. Blood pressure changes produced by local 
ie Medicine, Philadelphia. thermal stimulation of the brain. S. Rodbard, 

10. K deficiency and gastrointestinal matility. L. Taylor* and D. Ferguson.* Cardiovascular 
~ Helen A. Winter,* Hebbel E. Hoff, and Leslie Dept., Medical Research Institute, Michael 
H. Dso.* Dept. Physiology, McGill Univ., Mon- Reese Hospital, Chicago. 
in. treal, Canada. 8. Potent pressor action of an extract of a phaeo- 

11. Action of epinephrine on the pyloric sphincter chromocytoma after adrenolytic doses of 
e- as recorded by the pyloric inductograph. dibenamine. D. M. Pitcairn* and W. B. 
E. Hortense Louckes,* Daniel A. Brody* and Youmans. Dept. Physiology, Univ. of Oregon 
v. J. P. Quigley. Division of Physiology, Univ. Medical School, Portland. 

of Tennessee, Memphis. 9. Effect of a psychiatric interview on the blood 

12. Effect of tetraethylammonium on gastric pressure response to cold stimuli. Robert 
motility of the dog. Ardelle Lane,* C. R. W. Cranston,* James H. Chalmers,* Henry 
Robertson* and M. I. Grossman. Dept. Clini- Longstreet Taylor, Austin Henschel and Ancel 
cal Science, Univ. of Illinois College of Keys. Lab. of Physiological Hygiene, Univ. of 
Medicine, Chicago. , Minnesota, Minneapolis. 

13. Effect of prostigmine and urecholine onhuman 49, Mechanisms of the vascular action of tetra- 
of gastric motility. N. C. Hightower, Jr.,* ethylammonium chloride. Irvine H. Page 
f. C.F. Code, F. T. Maher,* and C. G. Morlock.* a lial al 7 Reinh d J . 
3 Mayo Foundation and Mayo Clinic, Roches- Raph rigor A teagan staat ig 

Pony a Research Division and Bunts Institute of the 
d od Cleveland Clinic Foundation, Cleveland. 
* : 11. Hypotensive effects of intravenous injections 
, Denrnenas, Aaah, 31, 4:00 7-1. of hypertonic solutions. Ingrith J. Deyrup* 
. Physiology Business Meeting and William W. Walcott. Dept. Zoology, 
\- FOUNTAIN BALLROOM Barnard College, and Dept. Physiology, Col- 
d lege of Physicians and Surgeons, Columbia 
f ; Univ., New York City. 
e RN I TSH te. 12. Influence of low protein diets on renal VEM 
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Blood Pressure 


FOUNTAIN BALLROOM 


An electronic, multi-range, multi-channel, 
direct-writing pressure recorder. Maurice 


formation. Mary Ann Payne* and Ephraim 
Shorr. Dept. Medicine, Cornell Univ. Medical 
College, and the New York Hospital, New 
York City. 
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Fripay, APRIL 22, 9:00 a.m. 
Heat Regulation; CHO Metabolism 
CONSISTORY PARLOR 
1. Heat loss and heat production of cats at 


10. 


11. 


different environmental temperatures. 
Lawrence R. Prouty. Dept. Physiology, 
Cornell Univ. Medical College, New York 
City. 


. Ascorbic acid and acclimatization of animals 


to cold environment. M. Thérien* and L. P. 
Dugal. Dépt. d’Acclimatation, Institut de 
Biologie Humaine, Univ. Laval, Québec, 
Canada. 


. Effect of local cooling and heating of the finger 


and wrist during exposure to high ambient 
temperature. Mortimer E. Bader and Jere 
Mead (introduced by H. S. Belding). Quarter- 
master Corps, Climatic Research Laboratory, 
Lawrence, Mass. 


. Efficiency of the excretory system in desert 


mammals. Knut Schmidt-Nielsen (introduced 
by Laurence Irving). Dept. Physiology, Stan- 
ford Univ., Calif. and Arctic Research 
Laboratory. 


. Reduced evaporative water loss from the lungs 


of certain desert mammals. Bodil Schmidt- 
Nielsen (introduced by Laurence Irving). 
Dept. Physiology, Stanford Univ., Calif., 
and Arctic Research Laboratory. 


. Pulsatile evaporative rates from small skin 


areas as measured by an infra red gas 
analyzer. R. E. Alberi and E. D. Palmes 
(introduced by A. D. Keller). Medical Dept., 
Field Research Laboratory, Fort Knoz. 


. Carbohydrate metabolism in the decerebrated 


rat. Evelyn Anderson and Webb Haymaker.* 
National Institute of Health, Bethesda, Md., 
and Army Institute of Pathology, Washing- 
ton, D.C. 


. Ketosis in diabetics in response to the stress of 


interpersonal adjustment. Lawrence E. 
Hinkle, Jr. and George T. Conger (intro- 
duced by Stewart Wolf). Depts. Medicine and 
Psychiatry, New York Hospital and Cornell 
Univ. Medical College, New York City. 


. Effect of carbohydrate on starvation metab- 


olism in the presence of a high caloric deficit. 
G. W. Mellinger (introduced by J. W. Heim). 
Aero Medical Laboratory, Wright-Patterson 
Air Force Base, Dayton. ; 
Metabolism of lactate by the isolated dog 
gastrocnemius. Nathan Lifson, Akira 
Omachi* and Shirley L. Michel.* Dept. Physi- 
ology, Univ. of Minnesota, Minneapolis. 
Reduced synthesis of phosphocreatine in tis- 


FEDERATION PROCEEDINGS 


sue homogenates from alloxan diabetic rats. 
E. S. Goranson (introduced by R. E. Haist). 
Dept. Physiology, Univ. of Toronto, Canada. 


12. Effects of growth hormone on the blood sugar 


10. 


and insulin sensitivity of the rat. Anne E. 
Milman* and Jane A. Russell. Dept. Physio- 
logical Chemistry, Yale Univ., New Haven. 


Fripay, APRIL 22, 9:00 a.m. 
Gastro-Enterology 


ROOM 4 


. Effect of vagotomy on gastric secretion and 


emptying time in the dog. F. Antia* and 
A.C. Ivy. Dept. Clinical Science, Univ. of 
Illinois College of Medicine, Chicago. 


. Effect of urine extracts from hypophysec- 


tomized dogs on gastric sections. 7’. L. 
Patterson, J. Kaulbersz, D. J. Sandweiss and 
H. C. Saltizstein.* Depts. Physiology and 
Surgery, Wayne Univ. College of Medicine, 
and Harper Hospital, Detroit. 


. Interrelation of effects of intraarterial injec- 


tions of histamine and acetylcholine on gas- 
tric section. George W. Stavraky. Dept. Physi- 
ology, Faculty of Medicine, Univ. of Western 
Ontario, London, Canada. 


. Effect of some xanthine derivatives on gastric 


secretion. C. R. Robertson* and A. C. Ivy. 
Dept. Clinical Science, Univ. of Illinois 
College of Medicine, Chicago. 


. Bile action on volume and content of gastric 


juice in triple histamine experiments. Jerzy 
Kaulbersz and Ryszard Bilski. Dept. Physt- 
ology, Jagellonian Univ., Cracow, Poland. 


. Acid secretion by gastric mucosa of the bull 


frog in vitro. Leslie E. Edwards and Carolyn 
Trowbridge Edwards (introduced by Robert W. 
Ramsey). Medical College of Virginia, 
Richmond. 


. Effects of certain physical factors on in vitro 


gastric secretion of the dog. Carolyn Trow- 
bridge Edwards and Leslie E. Edwards (in- 
troduced by Robert W. Ramsey). Dept. Physi- 
ology and Pharmacology, Medical College of 
Virginia, Richmond. 


. Pepsin content of histamine-stimulated gastric 


juice. Gladys R. Bucher. Depts. Biological 
Sciences and Clinical Science, Univ. of 
Illinois College of Medicine, Chicago. 


. Mucoproteins of gastric juice and mucus and 


mechanism of their secretion. Allan Gross- 
bert,* S.A. Komarov and Harry Shay. Samuel 
S. Fels Research Institute, Temple Univ. 
School of Medicine, Philadelphia. 
Fractionation of enterogastrone concentrates 
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with N-butyl alcohol. Leon L. Gershbein,* 
Hugh M. Millen* and A. C. Ivy. Dept. Clini- 
cal Science, Univ. of Illinois College of 
Medicine, Chicago. 

11. Analysis of factors affecting assay of gastric 
secretory depressants. D. Blickenstaff* and 
M.I. Grossman. Dept. Clinical Science, Univ. 
of Illinois College of Medicine, Chicago. 

12. Occurrence of gastric secretory-inhibitor ac- 
tivity in fresh gastric and salivary mucin. 
Charles F. Code, Henry V. Ratke,* George 
R. Livermore, Jr.* and Walter Lundberg.* 
Mayo Foundation, Rochester, Minn., and 
Hormel Institute, Univ. of Minnesota, Minne- 
apolis. 


Fripay, APRIL 22, 9:00 a.m. 
Coagulation; Blood Elements 


ROOM 3 


1. Effect of adrenoxy! on blood loss from surgical 
wounds. R. F. Hagerty and J. J. Zavertnik 
(introduced by K.S. Grimson). Dept. Surgery, 
Duke Univ., Durham. . 

2. Serum prothrombic activity and prothrombin 
conversion accelerator in hemophilia and 
thrombocytopenia. Benjamin Alexander and 
Greta Landwehr (introduced by Herrman L. 
Blumgart). Beth Israel Hospital and Harvard 
Medical School, Boston. 

3. Transition of fibrinogen to fibrin. Koloman 
Laki (introduced by William J. Bowen). 
Institute. of Biochemistry, Budapest, 
Hungary, and National Institutes of Health, 
Bethesda, Md. 

4. A new method of fibrin determination and ap- 
plications to study of thrombin-fibrinogen 
reaction. Paul W. Boyles* and John H. 
Ferguson. Dept. Physiology, Univ. of North 
Carolina, Chapel Hill. 

5. Hemorrhagic diathesis in leukemia. Maryloo 
Spooner (introduced by W. J. Meek). Dept. 
Physiology, Univ. of Wisconsin Medical 
School, Madison. 

6. Experimental production of hemorrhages in 
dogs with aminopterin, and their control 
with toluidine blue. Burton J. Grossman, 
Margaret H. Sanderson and Willadene Egner 
(introduced by J. Garrott Allen). Dept. Sur- 
gery, Univ. of Chicago. 

7. Coagulation decelerating action of hemophilic 
plasma on normal plasma. L. M. Tocantins 
and R. T. Carroll.* Division of Hematology, 
Dept. Medicine, Jefferson Medical College, 
Philadelphia. 
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8. Blood coagulation in relation to menstruation 
and menorrhagia. Richard M. Elghammer,* 
Burton J. Grossman,* Peter V. Moulder,* 
Arthur K. Koff* and J. Garrott Allen. Dept. 
Surgery, Univ. of Chicago. 

9. Use of fraction I for separation of erythrocytes 
and leukocytes from whole blood. Edward 
S. Buckley, Jr., Marvin J. Powell and John 
G. Gibson, 2nd. Peter Bent Brigham Hospital 
and Harvard Medical School, Boston. 

10. Blood production and iron reserves in man. 
Stuart Finch, Donald Haskins and Clement 
A. Finch (introduced by George W. Thorn). 
Harvard Medical School and Peter Bent 
Brigham Hospital, Boston. 

11. Electrolyte, nitrogen and protein changes 
after massive removal of red cells and plasma 
protein. Charles L. Fox, Jr. and Betty B. 
Freeman (introduced by Alfred Gilman). 
Dept. Bacteriology, College of Physicians and 
Surgeons, Columbia Univ., New York City. 

12. Hemoglobin iron as a stimulus for production 
of ferretin. John K. Hampton, Jr. (intro- 
duced by H. S. Mayerson). Dept. Physiology, 
Tulane Univ. School of Medicine, New 
Orleans. 


Fripay, APRIL 22, 9:00 a.m. 


Muscle 


PARLOR F 


1. Effect of abdominal ice packs on recovery from 
fatigue. W. W. Tuttle, W. P. Happ* and M. 
Wilson.* Dept. Physiology, State Univ. of 
Iowa, Iowa City. 

2. Action potential of heart muscle. Howard J. 
Curtis. Dept. Physiology,. Vanderbilt Univ. 
Medical School, Nashville. 

3. Ratio between tension and total electrical ac- 
tivity in human skeletal muscle. R. Snyder,* 
C. F. S. Fisher* and A. C. Burton. Dept. 
Biophysics, Univ. of Western Ontario, 
London, Ont., Canada. 

4. Action potentials in single muscle fibers. 
W.L. Nastuk and A. L. Hodgkin (introduced 
by M.I.Gregersen). Dept. Physiology, College 
of Physicians and Surgeons, Columbia Univ., 
New York City, and the Physiological Lab., 
Cambridge Univ., England. 

5. Single muscle fiber membrane potential. G. 
Ling and R. W. Gerard. Dept. Physiology, 
Univ. of Chicago. 

6. Cooling as a stimulus to certain smooth mus- 
cles. John F. Perkins, Jr. and Charles H. 
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10. 


11. 


12. 


Nicholas (introduced by R. W. Gerard). 
Dept. Physiology, Univ. of Chicago. 


. Viscosity of muscle protoplasm. Peter Rieser 


(introduced by L. V. Heilbrunn). Zoological 
Lab., Univ. of Pennsylvania, Philadelphia. 


. Effect of ‘neurotripsy’ on the partially de- 


nervated muscle of the dog. A. J. Kosman 
and J. N. Frederick (introduced by J. S. 
Gray). Dept. Physiology, Northwestern Univ. 
Medical School, Chicago. 


. An intact mammalian muscle preparation for 


use in studies on respiratory metabolism. 
Shirley A. Johnson* and Kenneth C. Fisher. 
Univ. of Toronto, Canada. 

Characteristics of the thigh muscles with a 
double action. J. E. Markee and Maude 
Williams.* Dept. Anatomy, Duke Univ. 
School of Medicine, Durham, and Div. of 
Physiology, Women’s College of Univ. of North 
Carolina, Greensboro. 

Influence of work on the amount of k- 
strophanthoside stored by muscle. LZ. C. 
del Pozo, G. Anguiano* and E. G. Pardo.* 
Instituto de Salubridad y Enfermedades 
Tropicales, Mexico, D. F. 

Influence of hesperidin methyl chalcone on the 
action of cardiac, striated and smooth mus- 
cles. W. John Kenfield and David F. Bohr 
(introduced by Robert Gesell). Dept. Physi- 
ology, Univ. of Michigan, Ann Arbor. 


Fripay, APRIL 22, 1:30 p.m. 
Blood Pressure 


FOUNTAIN BALLROOM . 


. Effect of adrenalectomy on renal VEM system 


and hypertension. Benjamin W. Zweifach 
and Ephraim Shorr. Dept. Medicine, Cornell 
Univ. Medical College, and New York Hos- 
pital, New York City. 


. Biological fractionation of humoral VEM and 


VDM in renal hypertension (dogs). Ephraim 
Shorr and Benjamin W. Zweifach. Dept. 
Medicine, Cornell Univ. Medical College, and 
New York Hospital, New York City. 


. Effects of breathing CO: on blood pressure and 


renal circulation in normotensive and hy- 
pertensive subjects. W. J. Little, J. W. 
Avera and S.W. Hoobler (introduced by M.H. 
Seevers). Dept. Medicine, Univ. of Michigan 
Hospital, Ann Arbor. 


. Persistence of hypertension after removal of 


the causative ischemic kidney. Jack Flasher* 
and Douglas R. Drury. Dept. Physiology, 
Univ. of Southern California School of Medi- 
cine, Los Angeles. 


. Purification and possible histochemical locali- 


FEDERATION PROCEEDINGS 


Volume 8 


zation of renin. John Marshall* and G. E. 
Wakerlin. Depts. Physiology and Pathology, 
Univ. of Illinois College of Medicine, Chicago. 

6. Effect of crude renal extracts and purified 
renin in experimental malignant renal hy- 
pertension. R. O. Burns, Jr.,* W. H. Jasper* 
and G. E. Wakerlin. Dept. Physiology, Univ. 
of Illinois College of Medicine, Chicago. 

7. Treatment and prophylaxis of experimental 
renal hypertension with renal extracts. 
G. E. Wakerlin, J. E.. Bourque,* John 
Marshall,* R. O. Burns,* Bess G. Osgood* and 
Lionel Schour.* Dept. Physiology, Univ. of 
Illinois College of Medicine, Chicago. 

8. Changes in blood pressure and renal function 
in hypertensive dogs following abscess pro- 
duction. J. Stamler,* S. Rodbard and L. N. 
Katz. Cardiovascular Dept., Medical Re- 
search Institute, Michael Reese Hospital, 
Chicago. 

9. Treatment and prophylaxis of experimental 
hypertension with amines. EZ. A. Ohler,* 
G. E. Wakerlin and G. A. Alles.* Dept. Physi- 
ology, Univ. of Illinois College of Medicine, 
Chicago. 

10. Control of early hypertension with dihydro- 
genated ergot derivatives. W. G. Kubicek, 
F. J. Kottke and Mildred E. Olson.* Dept. 
Physical Medicine, Univ. of Minnesota, 
Minneapolis. 

11. Rapid production of experimental athero- 
sclerosis by kidney damage in the presence 
of hypercholesterolemia. Campbell Moses, 
Elizabeth R. Thornton* and Grace M. Longa- 
baugh.* Addison H. Gibson Lab., Univ. of 
Pittsburgh School of Medicine, Penna. 

12. Effect of choline and inositol on hypercholes- 
terolemia and hyperlipemia in the choles- 
terol-fed chick. C. Bolene,* J. Stamler,* R. 
Harris* and L. N. Katz. Cardiovascular 
Dept., Medical Research Institute, Michael 
Reese Hospital, Chicago. 


Fripay, APRIL 22, 1:30 p.m. 
Tissue Fluids; Blood Elements 


CONSISTORY PARLOR 


1. Arterial and venous plasma K levels in man. 
D. P. Earle, S. J. Farber* and J. D. 
Alexander.* Dept. Medicine, New York Univ. 
College of Medicine, New York City. 

2. Na and K depletion in rats by means of cation 
exchange resins mixed with food. J. M. 
Crismon, Dept. Physiology, Stanford Univ. 
School of Medicine, Calif. 

3. Electrolyte metabolism following massive 
glucose, mannitol, urea infusions in normal 
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subjects during hydration and dehydration. 
Donald W. Seldin and Robert Tarail (intro- 
duced by Donald H. Barron). Dept. Internal 
Medicine, Yale Univ. School of Medicine, 
New Haven. 

4, Stimulation of sympathetic nerves and capil- 
lary filtration. Esther Hardenbergh and 
James V. Maloney, Jr. (introduced by William 
H. Forbes). Dept. Physiology, Harvard School 
of Public Health, Boston. 

5. Capillary passage of fluorescein in rabbit skin. 
Alfred A. Schiller. Dept. Physiology, Univ. of 
Illinois College of Medicine, Chicago. 

6. Liberation of histamine by epinephrine. P. 
Wheeler* and F. R. Goetzl. Institute of Medi- 
cal Research, The Permanente Foundation, 
Oakland, Calif. 

7. Kinetics of cholinesterase of erythrocytes in 
pernicious and other anemias. Jean Captain 
Sabine (introduced by Charles I. Wright). 
Exptl. Biology and Medicine Institute, Na- 
tional Institutes of Health, Bethesda, Md. 

8. Polyphenoloxidase activity of blood serum. 
Bernard Shacter (introduced by Michael B. 
Shimkin). Lab. of Exptl. Oncology, Univ. of 
California Medical School, San Francisco, 
and the National Cancer Institute, National 
Institutes of Health, Bethesda, Md. 

9. Permeability of rabbit leucocytes to Na and K. 
D. L. Wilson* and J. F. Manery. Dept. Bio- 
chemistry, Univ. of Toronto, Canada. 

10. Spectral deviations found in hemolyzed 
erythrocytes of rabbits fed a purified diet. 
S.S. Spicer, J.G. Wooley and Ariel M. Clark 
(introduced by William J. Bowen). Expil. 
Biology and Medicine Institute, National 
Institutes of Health, Bethesda, Md. 

11. Anemia-producing properties of hexahomo- 
serine and antagonizing effect of lysine. 
Edouard Pagé and R. Gingras.* Depts. Nutri- 
tion and Biochemistry, Medical School, 
Laval Univ., Quebec, Canada. 

12. Physiological, pharmacological and __bio- 
chemical studies on blood of animals in 
rage. David I. Macht and Thomas Hof- 
master.* Dept. Pharmacology, Laboratories of 
Sinai Hospital, Baltimore. 


Fripay, APRIL 22, 1:30 P.M. 
CHO and Fat Metabolism 


LODGE ROOM C 


1. Effects of the ‘hyperglycemic factor’ found in 
insulin preparations. H. F. Weisberg,* R. 
Caren,* B. Huddlestun* and R. Levine. 
Dept. Metabolic and Endocrine Research, 
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Medical Research Institute, Michael Reese 
Hospital, Chicago. 

2. Response to intravenous injection of small 

' quantities of insulin. John A. Nuetzel* and 
Norman S. Olsen. Dept. Internal Medicine and 
Oscar Johnson Institute, Washington Univ. 
School of Medicine, and Barnes Hospital, 
St. Louis. 

3. Nature of the action of insulin on the level of 
serum inorganic phosphate. R. Levine, S. D. 
Loube* and H. F. Weisberg.* Dept. Metabolic 
and Endocrine Research, Medical Research 
Institute, Michael Reese Hospital, Chicago. 

5. Turnover rates of acid-soluble phosphorus 
compounds of liver. Jacob Sacks and Shep- 
herd Stigman.* Biology Dept., Brookhaven 
National Laboratory, Upton, L.I.,N.Y. 

6. Conversion of propionate carbon to liver 
glycogen in the intact rat. Victor Lorber, 
Margaret Cook* and Julien Bordeaux.* Dept. 
Biochemistry, Western Reserve Univ. School 
of Medicine, Cleveland. 

7. Influence of niacin on the excretion of ketone 
bodies in normal fasted rats. R. G. Janes and 
J. Brady.* Dept. Anatomy, State Univ. of 
Iowa, Iowa City. 

8. Fat metabolism in Alaskan eskimos. Victor 
E. Levine and Charles G. Wilber. Arctic Re- 
search Laboratory, O.N.R., Point Barrow, 
Alaska. 

9. Lipoprotein in dog serum. Lena A. Lewis and 
Irvine H. Page. Research Division and Bunts 
Institute, Cleveland Clinic Foundation, Ohio. 

10. Lipid metabolism in Arctic Alaskan birds. 
X. J. Musacchia (introduced by Charles G. 
Wilber). Biological Lab., Fordham Univ., New 
York City. 

11. Complete parenteral alimentation. H.C. Meng 
(introduced by Howard J. Curtis). Dept. 
Physiology, Vanderbilt Univ. Medical School, 
Nashville. 


Fripay, APRIL 22, 1:30 P.M. 
Gastro-Enterology 


LODGE ROOM D 


1. Trial of enterogastrone in Mann-Williamson 
dogs. Frank E. Visscher and Stanley C. 
Lyster.* Dept. Pharmacology and Endo- 
crinology, Laboratories of the Upjohn Com- 
pany, Kalamazoo, Mich. 

2. Hormones and hormone-like substances in the 
treatment of (experimental) peptic ulcer. 
David J. Sandweiss and Harry C. Saltzstein.* 
Harper Hospital and Dept. Surgery, Wayne 
Univ. College of Medicine, Detroit. 
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3. Possible relationship between cinchophen 
ulceration of the stomach or duodenum and 
the choleretic response to cinchophen. D. 
F. Magee,* K. S. Kim* and A. C. Ivy. Dept. 
Clinical Science, Univ. of Illinois College of 
Medicine, Chicago. 

4, Early stages of gastric surface epithelization. 
Rhoda Grant (introduced by A. C. Ivy). Dept. 
Clinical Science, Univ. of Illinois College of 
Medicine, Chicago. 

5. Influence of intestinal motility on intestinal 
blood flow. M. Sidky Mohamed* and John 
W. Bean. Dept. Physiology, Univ. of 
Michigan, Ann Arbor. 

6. Quiescence preceding peristaltic constriction 
in the ileum. Hugo Krueger. Dept. Zoology, 
Oregon State College, Corvallis. (Pharmacol.). 

7. Intestinal motility and blood flow as in- 
fluenced by arterial pressure. John W. Bean 
and M. Sidky Mohamed.* Dept. Physiology, 
Univ. of Michigan, Ann Arbor. 

8. Effect of cinchophen on the secretory activity 
of Brunner’s glands. K. Hartiala* and M. I. 
Grossman. Dept. Clinical Science, Univ. of 
Illinois College of Medicine, Chicago. 

9. Effects of pancreatic duct ligation upon the 
action of secretin and pancreozymin in 
rabbits. C.C. Wang,* K. J. Wang* and A.C. 
Ivy. Dept. Clinical Science, Univ. of Illinois 
College of Medicine, Chicago. 

10. Pancreatic secretion in response to mechanical 
stimulation of the duodenum. J. M. 
Waldron,* J. E. Thomas and L. P. Tkacz.* 
Dept. Physiology, Jefferson Medical College, 
Philadelphia. 

11. Statistical studies of secretin responses in in- 
dividuals without pancreatic disease. David 
A. Dreiling* and Franklin Hollander. Gastro- 
enterology Research Lab., Mount Sinai Hos- 
pital, New York City. 

12. Alcohol and sucrose in the production of liver 
damage in rats. C. H. Best, W. Stanley 
Hartroft,* C. C. Lucas and Jessie H. Ridout.* 
Banting and Best Dept. Medical Research, 
Univ. of Toronto, Canada. 

13. Effect of diets containing certain tissues on 
liver regeneration in the rat. E. Newman* 
and A.C. Ivy. Dept. Clinical Science, Univ. of 
Illinois College of Medicine, Chicago. 


Fripay, APRIL 22, 1:30 P.M. 
Muscle; General Physiology 


ROOM 4 


1. Initial effects of K on mechanical responses of 
skeletal muscle. Alexander Sandow and 
Arthur J. Kahn.* Washington Square College 


FEDERATION PROCEEDINGS 
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of Arts and Sciences, New York Univ., New 
York City. 

. Effect of temperature on response of rat mus- 
cle to indirect repetitive stimulation. 
Sheppard M. Walker. Dept. Physiology, 
Washington Univ. School of Medicine, St. 
Louis. 


. Factors influencing the contractile process. 


Saul R. Korey (introduced by David Nach- 
mansohn). Dept. Neurology, Columbia Univ. 
College of Physicians and Surgeons, New 
York City. 


. Insulin and the rate of oxygen consumption by 


frog muscle. Desmond R. H. Gourley* and 
Kenneth C. Fisher, Univ. of Toronto, Canada. 


. Electrophoretic study of the water soluble 


proteins of normal and atrophied muscles. 
E. Fischer, N. J. Copenhaver,* B. Galeski* 
and K. W. Ryland.* Baruch Center of Physi- 
cal Medicine, Medical College of Virginia, 
Richmond. 


. Specific resistance of regenerating Dugesia in 


different media and electrical work of 
polarity control. Gordon Marsh and Jean 
Dimmitt.* Zoological Labs., State Univ. of 
Iowa, Iowa City. 

. Potential gradient vs. current density in elec- 
trical control of axial polarity in regenerat- 
ing Dugesia tigrina. Jean Dimmitt (intro- 
duced by Gordon March). Zoological Labs., 
State Univ. of Iowa, Iowa City. 

. Osmophilia in relation to alkaline phosphatase 
activity in the chloride cell (gill) of 
Fundulus Heteroclitus. D. Eugene Copeland 
(introduced by C. M. Williams). Arnold 
Biological Lab., Brown Univ., Providence. 

. Analysis of mosquito tissues for Na and K and 
development of a physiological salt solu- 
tion. Sarah Bradford* and Robert W. Ramsey. 
Dept. Physiology and Pharmacology, Medical 
College of Virginia, Richmond. 

. Active salt transport and its regulation in the 
isolated frog skin. Ernst G. Huf (introduced 
by Ernst Fischer). Baruch Center of Physical 
Medicine and Dept. Physiology, Medical Col- 
lege of Virginia, Richmond. 

. Isotopic studies of K exchange rates between 
cellular elements and plasma of human 
and canine blood in vitro. C. W. Sheppard 
and W. R. Martin (introduced by Alexander 
Hollaender). Biology Division, Oak Ridge 
National Laboratory, Oak Ridge, Tenn. 

. Adsorption and fluorescence characteristics 
of crustacean sinus gland extracts. Eloise 
Kuntz (introduced by Irwin W. Sizer). Arnold 
Biological Lab., Brown Univ., Providence. 
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Papers Read by Title 


Adrenalectomy and renin proteinuria in the 
rat. 7’. Addis and Robert I. Boyd.* Dept. 
Medicine, Stanford Univ. Medical School, 
San Francisco. 


. Effect of aging on O2 consumption of non- 


nucleated erythrocytes. Luis Angelone* and 
Clifford A. Angerer. Dept. Physiology, Ohio 
State Univ., Columbus. 


. Hyperplasia of chromaffin material in sympa- 


thetic paraganglia of adrenalectomized rats. 
H. Bacchus,* A. Dury and D. B. Young.* 
Depts. Physiology and Zoology, George Wash- 
ington Univ., Washington, D. C. 


. Quantitative method of estimating physiologi- 


cal effects of deep-breathing on the electro- 
encepbhalogram. 7. C. Barnes and Marie D. 
Amoroso.* Dept. Electroencephalography, 
Hahnemann Medical College and Hospital of 
Philadelphia. 


. Renal function in untreated adrenalectomized 


rats. W. R. Boss,* James H. Birnie* and 
Robert Gaunt. Dept. Zoology, Syracuse Univ., 
Syracuse, N. Y. 


. Amethod for analyzing dog muscles for myo- 


globin. William J. Bowen. Lab. of Physical 
Biology, Experimental Biology and Medicine 
Institute, National Institutes of Health, 
Bethesda, Md. 


. Gravity and applied accelerations. S. W. 


Britton and O. B. Murray, Jr.* Physiological 
Laboratory, Univ. of Virginia, Charlottesville. 


. Analysis of the mechanism of diurnal rhyth- 


micity in crustacea. Frank A. Brown, Jr. 
and H. Marguerite Webb.* Dept. Zoology, 
Northwestern Univ., Evanston, IIll., and 
Marine Biological Lab., Woods Hole, Mass. 


. Effects of K and lanatoside-C on the failing 


heart in heart-lung preparations. Sandor 
G. Burstein,* Leslie L. Bennett, Francis 
E. Payne* and James Hopper, Jr.* Divisions 
of Physiology and Medicine, Univ. of Calif., 
Berkeley and San Francisco. 

Studies on bound acetylcholine. Daniel J. 
Cavanaugh and Julian M. Tobias. Dept. 
Physiology and Toxicity Laboratory, Univ. of 
Chicago. 

Effect of substrate concentration on the 
luminescent reaction of Cypridina luciferin 
and luciferase. Aurin M. Chase. Physiologi- 
cal Lab., Princeton Univ., N. J., and Marine 
Biological Lab., Woods Hole, Mass. 

Proteolytic activity in cerebro-spinal fluid. 
George Constant,* Wiktor W. Nowinski, Rob- 
ert B. White* and Joy M. Hart.* Tissue Cul- 

ture Lab. and Dept. Neurology and Psychiatry, 
Univ. of Texas Medical Branch, Galveston. 
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Ferretin: effect on blood pressure and pressor 
response in rats. A. C’. Corcoran, G. Masson 
and C. Schaffenburg.* Research Division and 
Bunts Institute of Cleveland Clinic Founda- 
tion, Ohio. 

Attempted blockade of adrenotrophic mecha- 
nism of the pituitary in starvation. Savino 
A. D’Angelo. Dept. Biology, Washington 
Square College of Arts and Science, New York 
Univ., New York City. 

Protein utilization in hypophysectomized 
dogs. R. C. de Bodo, S. P. Kiang* and I. H. 
Slater.* Dept. Pharmacology, New York Univ. 
College of Medicine, New York City. 

Carbohydrate utilization and lactate forma- 
tion in the chicken retina. H. F. Diermeier 
and V. F. Lindeman (introduced by Robert 
Gaunt). Dept. Zoology, Syracuse Univ., N.Y. 

Significance of activation of prothrombin in 
serum. John H. Ferguson. Dept. Physiology, 
Univ. of North Carolina, Chapel Hill. 

Sensibility of man to light anoxia. P. EL. Fiset* 
and L. P. Dugal. Dept. d’Acclimatation, 
Institut de Biologie Humaine, Univ. Laval, 
Québec, Canada. 

Electrolyte and protein changes during acute 
pneumococcal infection in rats. Charles L. 
Fox, Jr. and Gilbert Ashwell (introduced by 
Alfred Gilman). Dept. Bacteriology, College 
of Physicians and Surgeons, Columbia Univ., 
New York City. 

Effect of Eck fistula formation and meat in- 
toxication on serum phosphatase and dye 
clearance of adult dogs. Smith Freeman. 
Dept. Experimental Medicine, Northwestern 
Univ. Medical School, Chicago. 

Inactivation or removal of insulin by the 
liver. A. Friedman,* H. F. Weisberg* and 
R. Levine. Dept. Metabolic and Endocrine 
Research, Medical Research Institute, Michael 
Reese Hospital, Chicago. 

Emotional state on acquired and inborn re- 
actions: satiation on cardiac conditional 
reflexes and unconditional reflexes to food. 
W. Horsley Gantt. Pavlovian Laboratory, 
Phipps Psychiatric Clinic, Johns Hopkins 
Univ., Baltimore, Md. 

Physical and chemical properties of emulsi- 
fying agents in urine. Josephine B. Garst* 
and Harry B. Friedgood. Dept. Medicine, 
School of Medicine, Univ. of California at 
Los Angeles; California Institute for Cancer 
Research. 


. Cholinesterase activity of intact nerve; DFP 


inhibition. R. W. Gerard, B. Libet and D. 
Cavanaugh. Dept. Physiology, Univ. of 
Chicago, Ill., and Marine Biological Lab., 
Woods Hole, Mass. 
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25. Effects of adrenal resection on hypertension 
and diabetes. D. M. Green, J. N. Nelson* 
and G. A. Dodds.* Dept. Medicine, Univ. of 
Washington School of Medicine, Seattle. 

26. Light flux constancy at intensity limin of the 
eye for total receptor cross-sectional areas. 
Charles Haig. Dept. Physiology and Bio- 
chemistry, New York Medical College, New 
York City. 

27. Effects of lanatoside C on ectopic ventricular 
activity following coronary occlusion. A. 
Sidney Harris and Robert H. Kokernot.* 
Baylor Univ. College of Medicine, Houston, 
Texas. 

28. Uptake of radiocalcium by the skeleton. 
Harold E. Harrison and Helen C. Harrison 
(introduced by Nathan W. Shock). Dept. 
Pediatrics, Johns Hopkins Univ. Medical 
School, and Pediatric Division, Baltimore 
City Hospitals, Md. 

29. Consciousness and reflex potentialities of dogs 
during immersion hypothermia. H. O. 
Haterius and A. H. Hegnauer. Dept. Physi- 
ology, Boston Univ. School of Medicine, Mass. 

30. Temperature gradients in dogs in immersion 
hypothermia. A. H. Hegnauer. Dept. Physi- 
ology, Boston Univ. School of Medicine, Mass. 

30a. Adrenal cortical function and effect of adren- 
ocorticotropin in myasthenia gravis. Leon 
Hellman (introduced by R. E. Weston). Medi- 
cal Division, Montefiore Hospital, New York 
City. 

31. Mechanism and management of edema. George 
R. Herrmann, John W. Chriss,* E. H. 
Schwab* and Paul M. Sims.* Univ. of Texas 
Medical Branch, Galveston. 

32. Effect of Tridione on convulsions caused by 
di-isopropy! fluorophosphate (DFP). H. E. 
Himwich, C. F. Essig* and J. L. Hampson.* 
Medical Division, Army Chemical Cen- 
ter, Md. 

33. Failure of topical Ca and Mg to prevent 
eugenol-induced desquamation of gastric 
mucous epithelium. Franklin Hollander and 
Shirley D. Kraus.* Gastroenterology Research 
Laboratory, Mount Sinai Hospital, New 
York City. 

34. Disappearance of mannitol and PAH from 
plasma of bilaterally nephrectomized dogs. 
C. Riley Houck. Division of Physiology, Univ. 
of Tennessee, Memphis. 

35. Antihemolytic action of a hemolytic agent. 
M. H. Jacobs, Marian Willis LeFevre* and 
Carolyn Stout.* Dept. Physiology, Univ. of 
Pennsylvania, Philadelphia. 
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36. Site of action of Myanesin (Tolserol) in the 
central nervous system. B. R. Kaada (in- 
troduced by John F. Fulton). Lab. of Physi- 
ology, Yale Univ. School of Medicine, New 
Haven. 

37. Isolation of legcoproporphyrin. Heinrich 
Eliver. Division of Biological Sciences, Univ. 
of Chicago. 

38. Skin resistance patterns associated with 
visceral disease. Irvin M. Korr. Kirksville 
College of Osteopathy & Surgery, Mo. 

39. Effect of handometer exercise on normal grip 
strength. Eleanor M. Larsen (introduced by 
W.J. Meek). Dept. Physiology, Univ. of Wis- 
consin Medical School, Madison. 

40. Biological studies with 1-methylestrone. J. H. 
Leathem and Mary Lee Clary.* Rutgers Univ., 
New Brunswick, N. J., and Ciba Pharmaceu- 
tical Products, Summit, N. J. 

41. Effect of temperature on membrane potential 
of frog sartorius muscle. G. Ling and J. W. 
Woodbury (introduced by R. W. Gerard). Dept. 
Physiology, Univ. of Chicago, Ill., and Dept. 
Physiology, Univ. of Utah, Salt Lake City. 

42. Experimental studies with psoriatic blood. 
David I. Macht. Dept. Pharmacology, Labora- 
tories of Sinai Hospital, Baltimore. 

43. Presence of multiple cortical foci in primary 
sensory projection systems of the cat. Wade 
H. Marshall. National Institutes of Health, 
Bethesda, Md. 

44. Effect of low barometric pressure on the brains 
of five vertebrates. Bernard Metz (introduced 
by Charles G. Wilber). Biological Laboratory, 
Fordham Univ., New York City. 

45. Influence of cardiac sympathetic nerves on 
cardiopressor action of the vagus nerve. S. 
Middleton and J. Talesnik (introduced by 
Harold C. Wiggers). Physiological Institute, 
Univ. of Chile, Santiago. 

46. Effect of nephrotoxic sera on clearance of urea, 
creatinine and para-aminohippurate in dogs. 
Campbell Moses and Elizabeth R. Thornton.* 
Addison H. Gibson Lab., Univ. of Pittsburgh 
School of Medicine. 

47. Cardiac effects of aliphatic sympathomimetic 
amines in dogs under cyclopropane anes- 
thesia. Quill R. Murphy* and Walter J. Meek. 
Dept. Physiology, Univ. of Wisconsin Medical 
School, Madison. 

49. Graphic measurement of arterial pressure in 
the intact rat. F. Olmstead and O. Glasser 
(introduced by A. C. Corcoran). Research 
Division, Cleveland Clinic Foundation and 
Bunts Institute, Ohio. 
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50. 


57. 


59. 


61. 


Diuretic effect of adrenal cortical hormones in 
mildly hydrated and dehydrated animals. 
C. M. Osborn and W. J. Eversole (introduced 
by Robert Gaunt). Dept. Zoology, Syracuse 
Univ., N.Y. 

. Oxygen consumption and water balance in the 
X-irradiated frog. Harvey M. Patt, Marguer- 
ite N. Swift* and Ella B. Tyree.* Biology 
Division, Argonne National Laboratory, 
Chicago. 

. Effect of estrogen and relaxin on connective 
tissue of the pubic symphysis. EF. Perl* and 
H. R. Catchpole. Dept. Pathology, College of 
Medicine, Univ. of Illinois, Chicago. 

. Effect of protein in the diet on certain aspects 
of renal function. Theodore N. Pullman,* Alf 
S. Alving and Milton Landowne. Dept. Medi- 
cine, Univ. of Chicago. 

. Multiple avitaminosis-like syndrome produced 
by adenine. Sigwin B. Raska. Dept. Pharma- 
cology, Univ. of Mississippi School of Medi- 
cine, University. 

. Age and kidney renin in rabbits. G. Carl Rau 
(introduced by M. M. Ellis). Dept. Physiology 
and Pharmacology, Medical School, Univ. of 
Missouri, Columbia. ; 

Relation of pituitary to enterogastrone and 
urogastrone. D. J. Sandweiss, J. Kaulbersz, 
T. L. Patterson and H. C. Saltzstein.* Depts. 
Physiology and Surgery, Wayne Univ. College 
of Medicine, and Harper Hospital, Detroit. 

. Circulation effects of electrophrenic respira- 
tion and positive pressure breathing during 
high spinal anesthesia. Stanley J. Sarnoff, 
James V. Maloney, Jr. and James L. Whitten- 
berger (introduced by William H. Forbes). 
Dept. Physiology, Harvard School of Public 
Health, Boston. 

Anaphylactic release of histamine and heparin 
from isolated dog liver. A. EZ. Scroggie* and 
L. B. Jaques. Dept. Physiology, Univ. of 
Saskatchewan, Saskatoon, Canada. 

. Diurnal variations in glomerular activity in 
normal man and in patients with congestive 
heart failure. Jonas H. Sirota, David S. Bald- 
win and Herman Villarreal (introduced by 
Homer W. Smith). Depts. Physiology and 
Medicine, New York Univ. College of Medi- 
cine, New York City. 

Augmentation by catechol and P-cresol of oxi- 
dation of proteins by mushroom tyrosinase. 
Irwin W. Sizer and Clyde O. Brindley.* Dept. 
Biology, Massachusetts Institute of Technol- 
ogy, Cambridge. 
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Rate of elimination of sulfadiazine from blood 
in the newborn. Franklin F. Snyder. Depts. 
Obstetrics and Anatomy, Harvard Medical 
School, Boston. 


. Electroshock studies: convulsant effect of 


microwaves; changes of current during stim- 
ulation. EZ. A. Spiegel, P. H. Wilcox* and A. 
J. Lee.* Dept. Experimental Neurology. 
Temple Univ. School of Medicine, Philadel- 
phia, Penna., and Traverse City State Hospi- 
tal, Mich. 


. Effect of cold adaptation on highest and lowest 


temperatures at which turtle heart continues 
beating. D. E. Stullken,* F. M. White* and 
W. A. Hiestand. Lab. of Animal Physiology, 
Purdue Univ., Lafayette, Ind. 

Effects of various concentrations of potassium 
cyanide on Pelomyxa carolinensis. Louis A. 
Susca* and Charles G. Wilber. Biological 
Lab., Fordham Univ., New York City. 

Free amino acids in the plasma of Eck fistula, 
meat intoxicated and hepatectomized dogs. 
Muriel H. Svec (introduced by Smith Free- 
man). Dept. Experimental Medicine, North- 
western Univ. Medical School, Chicago. 

Measurement of renal plasma flow in man by 
the slope method without urine analysis. 
Hall S. Tacket (introduced by C. Riley 
Houck). Divisions of Medicine and Physiol- 
ogy, Univ. of Tennessee, Memphis. 

Origin of renal vasoconstriction in tourniquet 
shock. R. D. Taylor and Irvine H. Page. Re- 
search Division and Bunts Institute, Cleveland 
Clinic Foundation, Ohio. 

Amino acids and neuro-muscular function. 
Clara Torda and Harold G. Wolff. New York 
Hospital and Depts. Medicine (Neurology) 
and Psychiatry, Cornell Univ. Medical Col- 
lege, New York City. 

Thrombin formation in presence of proteolytic 
enzymes and platelets. Burton L. Travis (in- 
troduced by John H. Ferguson). Dept. Physi- 
ology, Univ. of North Carolina, Chapel Hill. 

Renin concentration of the kidney in experi- 
mental renal hypertension. G. E. Wakerlin, 
John Marshall,* R. O. Burns* and Bess G. 
Osgood.* Dept. Physiology, Univ. of Illinois 
College of Medicine, Chicago. 

Testing validity of ashing and digestion proce- 
dures by isotope dilution. Walter S. Wilde. 
Dept. Physiology, Tulane Univ., New Or- 
leans. 

Hepatic vital staining and dye excretion in 
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CCl,-treated mice. W. Lane Williams. Dept. 
Anatomy, Univ. of Minnesota, Minneap- 
olis. 


75. Treatment of peptic ulcer with desiccated de- 


fatted whole duodenum: report of failure. 


C. W. Wirts* and M. H. F. Friedman. Jeffer- 
son Medical College, Philadelphia. 

77. Anti-stiffness factor in relation to hearing in 
guinea pigs. Rosalind Wulzen and Alice B. 
Plympton.* Dept. Zoology, Oregon State Col- 
lege, Corvallis. 














AMERICAN SOCIETY OF BIOLOGICAL CHEMISTS, INC. 


Fortieth Annual Meeting 





TurEspay, APRIL 19, 9:00 a.m. 
Folic Acid and Vitamin B,: 


COMMANDERY ASYLUM 


. Pteroylglutamic acid deficiency in the dog as 
produced by ‘x-methyl’ pteroylglutamic 
acid. A. L. Franklin*, T. H. Jukes, E. L. R. 
Stokstad, and M. Belt*. Lederle Labs. Div., 
American Cyanamid Co. Pearl River, N. Y. 
. Response of pteroylglutamic acid (PGA) de- 
pleted rats to supplementation with natural 
products. Conrado F. Asenjo. Dept. of 
Chemistry and Nutrition, School of Tropical 
Medicine, San Juan, Puerto Rico. 
. Biochemical studies on the livers of chicks 
receiving graded levels of pteroylglutamic 
acid. John R. Totter, William Martindale*, 
Marion McKee*, Cecilia K. Keith*, and Paul 
L. Day. Dept. of Biochemistry, School of 
Medicine, Univ. of Arkansas, Litile Rock. 
. Influence of xanthopterin on the folic acid 
content of liver, in vitro. Arnold D. Welch, 
Evelyn M. Nelson*, and Marilyn F. Wilson*. 
Dept. of Pharmacology, School of Medicine, 
Western Reserve Univ., Cleveland (Phar- 
macol.). 
. Factors concerned in the liberation of pteroyl- 
glutamic (folic) acid from its heptaglu- 
tamate by chick liver. M. L. Scott*, C. H. 
Hill*, and L. C. Norris. Cornell Univ., Ithaca, 
N.Y. 
. Relationship of purines, folic acid, and other 
principles in the nutrition of Leuconostoc 
citrovorum 8081. H. E. Sauberlich (intro- 
duced by W. D. Salmon). Lab. of Animal Nu- 
trition, Alabama Polytechnic Inst., Auburn. 
. Pteridines and Xanthine oxidase activity. 
Edwin G. Krebs* and Earl R. Norris. Dept. of 
Biochemistry, Univ. of Washington, Seattle. 
. Influence of pteroylglutamic acid on glycine 
and on porphyrin metabolism. Cecilia K. 
. Keith* and John R. Totter. Dept of Bio- 
chemistry, School of Medicine, Univ. of 
Arkansas, Little Rock. 
. Effect of folic acid, liver extract and vitamin 
Biz on hemoglobin regeneration in chicks. 
C. A. Nichol*, A. E. Harper*, and L. S. 
Dietrich*, and C. A. Elvehjem. Dept of Bio- 
chemistry, College of Agriculture, Univ. of 
Wisconsin, Madison. 
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10. Effect of pteridines on hemapoiesis and cell 
proliferation. Earl R. Norris and John J. 
Majnarich*. Dept. of Biochemistry, Univ. of 
Washington, Seattle. 

11. Microbiological assay of vitamin Biz by lacto- 
bacillus leichmannii. E. L. R. Stokstad, A.C. 
Dornbush*, A. L. Franklin*, C. E. Hoffman*, 
B. L. Hutchings and T. H. Jukes. Lederle 
Labs. Div., American Cyanamid Co., Pearl 
River. N.Y. 

12. Paper chromatography of vitamin By and 
related bacterial growth factors. Walter A. 
Winsten and Edward Eigen (introduced by 
Philip B. Hawk). Food Research Labs., Inc., 
Long Island City, N. Y. 


TurEspay, APRIL 19, 9:00 a.m. 
Amino Acid Metabolism I 
LODGE ROOM E 


1. Function of the system, glutamic acid-glu- 
tamine, in brain metabolism. Heinrich 
Waelsch, Paula Schwerin*, and S. P. Bess- 
man*. Depts. of Biochemistry, New York 
State Psychiatric Inst. and Columbia Univ., 
New York City. 

2. Effects of anterior pituitary growth hormone 
preparations on the glutamine-glutaminase 
system. Paul D. Bartlett (introduced by 
Oliver H. Gaebler). Edsel B. Ford Inst. for 
Medical Research, Henry Ford Hospital, 
Detroit. 

3. Intermediary metabolism of phenylalanine 
labeled with C'4. Bernard Schepariz* and 
Samuel Gurin. Dept. of Physiological Chem- 
istry, School of Medicine, Univ. of Pennsyl- 
vania, Philadelphia. 

4. Studies on copper-containing oxidases in 
higher plants. M. L. Rothchild and Robert 
MacVicar (introduced by V.G. Heller). Depts. 
of Chemistry, Oklahoma A. and M. College 
and Agricultural Chemistry Research, Okla- 
homa Agricultural Experiment Station, Still- 
water. 

5. A microbiological determination of p-phenyla- 
lanine. Ernest Borek and Heinrich Waelsch. 
Depts. of Biochemistry, New York State 
Psychiatric Inst. and Columbia Univ., New 
York City. 
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6. Quantitative separation and determination of 
small amounts of histidine and tyrosine 
employing paper chromatography. Diana 
Bolling*, Herbert A. Sober*, and Richard J. 
Block. Dept. of Biochemistry and Physiology, 
New York Medical College, Flower and Fifth 
Avenue Hospitals, New York City. 

7. Mammalian tyrosinase. Action on compounds 
structurally related to tyrosine and di- 
hydroxyphenylalanine. A. Bunsen Lerner*, 
T. B. Fitzpatrick*, and W. H. Summerson. 
Biochemistry Section, Medical Div., Army 
Chemical Center, Md. 

8. Purification of diamine oxidase (histaminase). 
Herbert Tabor. Experimental Biology and 
Medicine Inst., National Inst. of Health, 
Bethesda, Md. (Pharmacol.). 

9. Inhibitors of the L-amino acid oxidase of snake 
venoms. Thomas P. Singer and Edna B. 
Kearney*. Dept. of Biochemistry, Western 
Reserve Univ. School of Medicine, Cleveland. 

10. Effect of amino acid administration on amino 
acid oxidase. R. N. Cagan*, J. L. Gray*, 
and H. Jensen. Medical Dept. Field Research 
Lab., Fort Knox, Ky. 

11. Flavoenzyme catalysis. Sulfydryl character 
of the p-amino acid oxidase. W. R. Frisell*, 
E. C. Weinbach*, R. C. Cowgill*, and Leslie 
Hellerman. Dept. of Physiological Chemistry, 
Johns Hopkins Univ. School of Medicine, 
Baltimore. 

12. Nitrogenous metabolism of the earthworm 
(Lumbricus terrestris). Stanley Cohen* and 
Howard B. Lewis. Dept. of Biological Chemis- 
try, Medical School, Univ. of Michigan, Ann 
Arbor. 


TuEspay, APRIL 19, 9:00 a.m. 
Lipid Chemistry 


ROOM 5 


1. A new P-free and S-free brain lipide. J. Folch 
and S. Arsove*. McLean Hospital, Waverly 
Mass. and Harvard Medical School, Boston. 

2. Further studies on the lipids of peripheral 
nerve during Wallerian degeneration. A. C. 
Johnson*, A. R. McNabb*, and R. J. Rossiter, 
Dept. of Biochemistry, Univ. of Western 
Ontario, London, Canada. 

3. Composition of brain lipids in male and female 
rats. Warren M. Sperry, Florence C. Brand*, 
and Merrill Webb*. Dept. of Biochemistry, 
New York State Psychiatric Inst., New York 
City. 

4. Inositol lipids of soybean. Herbert E. Carter, 
Walter D. Celmer*, Mack H. McCormick*, 
Clifford O. Nyman*, and Frances W. Saun- 
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ders*. Div. of Biochemistry, Noyes Lab. of 
Chemistry, Urbana, Iil. 

5. Investigation of phospholipid composition in 
minute amounts. Celia Levine* and Erwin 
Chargaf. Dept. of Biochemistry, College of 
Physicians and Surgeons, Columbia Univ., 
New York City. 

6. Quantitative determination of glycerylphos- 
phorycholine (GPC) in tissues. Gerhard 
Schmidt, L. Hecht*, N. Strickler*, and S. J. 
Thannhauser. Tufts College Medical School, 
Boston. 

7. Micro molecular distillation of fatty acids. 
Alfred E. Koehler and Elsie Hill*. Santa 
Barbara Cottage Hospital and Sansum Clinic 
Research Foundation, Santa Barbara, Calif. 

8. Cholesterol studies on lyophilized chicken 
serum. J. C’. Forbes, G. H. L. Dillard*. Dept. 
of Biochemistry, Medical College of Virginia, 
Richmond. 

9. Detection of 7-keto-cholesterol in blood 
plasma. H. B. Collier and R. H. Cox*. Dept. 
of Biochemistry and College of Pharmacy, 
Univ. of Saskatchewan, Saskatoon, Sask. 

10. On the rate and mechanism of the Liebermann- 
Burchard reaction on various derivatives of 
cholesterol. Herbert McKennis, Jr., Joseph 
Y. Thomas*, and J.C. Forbes. Lab. for Surgi- 
cal Research, Dept. of Biochemistry, Medical 
College of Virginia, Richmond; Dept. of 
Physiological Chemistry, Johns Hopkins 
Univ. School of Medicine, Baltimore. 

11. Demonstration of specificity of a simplified 
method for the determination of total 
cholesterol. Forrest E. Kendall, Liese Lewis 
Abell*, Betty B. Levy*, J. Murray Steel*, and 
Bernard B. Brodie. Dept. of Medicine, College 
of Physicians and Surgeons, Columbia Univ.; 
Depts. of Medicine and Biochemistry, New 
York Univ. College of Medicine; New York 
Univ. and Columbia Research Services, Gold- 
water Memorial Hospital, New York City. 


Turspay, Aprit 19, 1:30 P.M. 
Acetate Metabolism 


COMMANDERY ASYLUM 


1. Acetyl precursor in aromatic amine acetyla- 
tion in pigeon liver extracts. Nathan 0. 
Kaplan and Morris Soodak (introduced by 
Fritz Lipmann). Biochemical Research Lab. 
Massachusetts General Hospital and Dept. of 
Biological Chemistry, Harvard Medical School, 
Boston. 

2. Non participation of acetyl phosphate in the 
fixation of formate into pyruvate. Harold 
Strecker* and Harland G. Wood. Dept. of Bio- 
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10. 


ll. 


12. 


chemistry, Western Reserve Univ. School of 
Medicine, Cleveland. 


. Acetate oxidation by a washed kidney cortex 


preparation. George Kalnitsky. Dept. of 
Biochemistry, State Univ. of Iowa, Iowa City. 


. Acetoacetate production from hexanoic and 


other six carbon acids by rat liver prepara- 
tions. Robert F. Witter* and Elmer Stotz. 
Dept. of Biochemistry, School of Medicine 
and Dentistry, The University of Rochester, 
Rochester, N. Y. 


. In vitro utilization of C™ labeled acetate and 


pyruvate by rat diaphragm muscle. Claude 
A. Villee, Olof H. Pearson*, and A. Baird 
Hastings. Dept. of Biological Chemistry, 
Harvard Medical School, Boston. 


. Metabolism of isovaleric acid studied with 


isotopic carbon. Irving Zabin* and Konrad 
Bloch. Dept. of Biochemistry and Inst. of 
Radiobiology and Biophysics, Univ. of 
Chicago. 


. Metabolism of 2,4- and 3,5-diketo acids. Alton 


Meister (introduced by Jesse P. Greenstein). 
National Cancer Inst., National Inst. of 
Health, Bethesda, Md. 


. Metabolism of acetone. 7. D. Price* and D. 


Rittenberg. Dept. of Biochemistry, College of 
Physicians and Surgeons, Columbia Univ., 
New York City. 


. Studies on the formation of acetoacetic acid 


from radioactive leucine. Minor J. Coon, 
(introduced by D. Wright Wilson). Dept. of 
Physiological Chemistry, School of Medicine, 
Univ. of Pennsylvania, Philadelphia. 

Influence of pituitary and adrenal glands on 
ketone body production by rat liver slices. 
Philip K. Bondy* and Alfred E. Wilhelmi. 
Dept. of Physiological Chemistry, Yale 
Medical School, New Haven. 

Studies on the biological synthesis of chol- 
esterol from acetic acid. Henry N. Little* 
and Konrad Bloch. Dept. of Biochemistry and 
Inst. of Radiobiology and Biophysics, Univ. 
of Chicago. 

Acetate metabolism and ergosterol synthesis 
in neurospora. R. C. Ottke*, E. L. Tatum, 
and §S. Simmonds. Dept. of Microbiology, 
Yale Univ., New Haven, and Dept. of Biology, 
Stanford Univ., Palo Alto, Calif. 


TuEspAY, APRIL 19, 4:30 P.M. 
Biochemistry Business Meeting 


COMMANDERY ASYLUM 


AMERICAN SOCIETY OF BIOLOGICAL CHEMISTS 


10. 


ll. 


. A. biologically-active, 
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Tuespay, ApriL 19, 8:00 p.m. 
Joint Session of the Federation 


AUDITORIUM 
Program on p. 418 


Tuespay, APRIL 19, 1:30 P.M. 
Nutrition 


LODGE ROOM E 


. Biosynthesis of carotenes in tomatoes. John 


W. Porter and Ralph E. Lincoln (introduced 
by F. W. Quackenbush). Depts of Agricultural 
Chemistry and Botany and Plant Pathology, 
Purdue Univ., Lafayette, Ind. 


. Studies on the conversion of carotene to vita- 


min A by the rat. J. G. Bieri (introduced 
by M. O. Schultze). Div. of Agricultural Bio- 
chemistry, Univ. of Minnesota, Minneapolis. 


. Enzymic reduction of the retinenes to the 


Vitamins A. George Wald. Biological Labs. 
of Harvard Univ., Cambridge, Mass. (Physiol.). 


. Interplay of light and heat in bleaching rhodop- 


sin. Robert C. C. St. George (introduced by 
George Wald). Biological Labs. of Harvard 
Univ., Cambridge, Mass. (Physiol.). 
reversible oxidation 
product of alpha-tocopherol. Paul D. Boyer. 
Div. of Biochemistry, Univ. of Minnesota, 
St. Paul. 


. Hemolytic action of alloxan and alloxan 


derivatives. Catharine S. Rose* and Paul 
Gyorgy. Nutritional Service of the Dept. of 
Pediatrics and the Gastro-Intestinal Section 
of the Medical Clinic, School of Medicine, 
Univ. of Pennsylvania, Philadelphia. 


. Effect of dietary manganese on the growth of 


white rat. Dorsey E. Holtkamp* and Robert 
M. Hill. Dept. of Biochemistry, Univ. of 
Colorado Medical Center, Denver. 


. Dietary manganesé and suceptibility to pneu- 


mococcal infection. George H. Hitchings, 
Elvira A. Falco*, and Marion B. Sherwood*. 
Wellcome Research Labs., Tuckahoe, N. Y. 


. Comparative studies in niacin metabolism. 


W. A. Perlzweig, Fred Rosen*, I. G. Leder*, 
and S. Hunter*, and P. B. Pearson. Dept. of 
Biochemistry, Duke Univ. and A. and M. 
College of Texas, College Station. 

Identification of L-ascorbic acid in the urine 
of normal and chloretone treated rats. 
G. W. Probst* and M. O. Schultze. Div. of 
Agricultural Biochemistry, Univ. of Min- 
nesota, Minneapolis. 

Short-term pyridoxine deprivation in two 
human subjects. Louis D. Greenberg, David 
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F. Bohr*, Hope McGrath*, and James F. 
Rinehart*. Dept of Pathology, Univ. of Cali- 
fornia Medical School, San Francisco. 


TurEspay, APRIL 19, 4:30 P.M. 
Biochemistry Business Meeting 


COMMANDERY ASYLUM 


Turespay, Aprit 19, 8:00 P.M. 
Joint Session of the Federation 


AUDITORIUM 
Program on page 418 


TuEespay, APRIL 19, 1:30 P.M. 
Physical Chemistry of Proteins 


ROOM 5 


. Purification and properties of ovomucoid. 
E. Fredericg* and H. F. Deutsch. Depts. of 
Physical and Physiological Chemistry, Univ 
of Wisconsin, Madison. 

. Isolation and physicochemical characteriza- 
tion of pituitary follicle-stimulating hor- 
mone. Choh Hao Li. Inst. of Experimental 
Biology, Univ. of California, Berkeley. 

. Amino acid composition of casein, a-casein 
and B-casein. William G. Gordon, William 
F. Semmett*, and Myron Morris*. Eastern 
Regional Research Lab., Philadelphia. 

. Specific volume of a- and B-casein and relation- 
ship of specific volume to amino acid com- 
position. 7’. L. McMeekin, M. L. Groves* and 
N. J. Hipp*. Eastern Regional Lab., Phila- 
delphia. 

. Interaction of 9-aminoacridines with proteins 
and nucleic acids. J. Logan Irvin and Elinor 
Moore Irvin*. Dept. of Physiological Chemis- 
try, Johns Hopkins Univ. School of Medicine, 
Baltimore. 

. Deamination of crystalline egg albumin. 
Paul Maurer* and Michael Heidelberger. 
Depts. of Biochemistry and Medicine, College 
of Physicians and Surgeons, Columbia Univ., 
New York City. 5 

. Combination of wool protein with strong 
bases. Jacinto Steinhardt and Ethel M. 
Zaiser*. Dept. of Chemistry, Massachusetts 
Inst. of Technology, Cambridge. 

. Effects of certain organic anions on amide and 
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peptide linkages. Granvil C. Kyker and San- 
ford L. Steelman*. Dept. of Biological Chemis- 
try and Nutrition, School of Medicine, Univ. 
of North Carolina, Chapel Hill. 

9. Formation of protein or other aggregates by 
reactions linked in series. David F. Waugh. 
Dept. of Biology, Massachusetts Inst. of 
Technology, Boston. 

10. On the likelihood of specific long range forces 
in immunologic and enzymatic reactions. 
S. J. Singer (introduced by L. Zechmeister). 
Gates and Vrellin Labs. of Chemistry, Cali- 
fornia Inst. of Technology, Pasadena. 

11. Effect of pH on the three waves of the protein 
polarogram. G. J. Miller (introduced by L. 
B. Jacques). Dept. of Physiology, Univ. of 
Saskatchewan, Saskatoon, Sask., Canada 
(Physiol.). 

12. Polarographically determined protein index. 
Nature of the cobalt-catalyzed reaction of 
cysteine. Otto H. Muller. Dept of Physiology, 
Syracuse Univ. College of Medicine (Physiol.) 


TueEspay, APRIL 19, 4:30 P.M. 
Biochemistry Business Meeting 


COMMANDERY ASYLUM 


TurEspay, APRIL 19, 8:00 P.M. 
Joint Session of the Federation 


AUDITORIUM 
Program on page 418 


WEDNESDAY, APRIL 20, 9:00 a.m. 
Oxidation and Phosphorylation 


COMMANDERY ASYLUM 


1. Oxidative phosphorylation without deamina- 
tion in mitochondrial preparations. Van R. 
Potter and W. C. Schneider*. McArdle Me- 
morial School, Univ. of Wisconsin, Madison. 

2. Anaerobic phosphorylation due to a coupled 
oxidation-reduction between a-ketoglutaric 
acid and a-iminoglutaric acid. F. Edmund 
Hunter, Jr. Pharmacology Dept. Washington 
Univ. Medical School, St. Louis. 

3. Esterification of phosphate coupled to electron 
transport between dihydrodiphosphopyri- 
dine nucleotide and oxygen. Albert L. 
Lehninger and Morris E. Friedkin*. Depts. 
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of Surgery and Biochemistry, Univ. of Chi- 
cago. 

. Incorporation of P*? during the operation of 
the cyclophorase system. R. Cross, W. Atch- 
ley, and H. Albaum (introduced by D. E. 
Green). Enzyme Lab., College of Physicians 
and Surgeons, Columbia Univ., New York 
City. 

. Phosphate turnover of various nucleotides in 
respiring liver homogenates. J. P. Hummel 
and Olov Lindberg (introduced by H. A. 
Mattill). Wenner-Gren’s Inst., Univ. of 
Stockholm, Sweden. 

. Experiments on the mechanism of coupling 
between respiration and phosphorylation. 
W. F. Loomis (introduced by Fritz Lipmann). 
Biochemical Research Lab., Massachusetts 
General Hospital and Dept. of Biochemistry, 
Harvard Medical School, Boston. 

. A new metabolic regulator in mammalian 
spermatozoa. Henry A. Lardy and D. Ghosh*. 
Dept. of Biochemistry, College of Agriculture, 
Univ. of Wisconsin, Madison. 

. Inorganic pyrophosphate in the enzymatic 
synthesis of DPN. Arthur Kornberg (intro- 
duced by W. H. Sebrell, Jr.). Experimental 
Biology and Medicine Inst., National Inst. 
of Health, Bethesda, Md. 

. Cytochrome c reductase (DPN). Leon A. Hep- 
pel (introduced by B. L. Horecker). Experi- 
mental Biology and Medicine Inst., National 
Inst. of Health, Bethesda, Md. 

. Cytochrome c reductase (TPN) from liver. 
B. L. Horecker. Experimental Biology and 
Medicine Inst., National Inst. of Health, 
Bethesda, Md. 

. Demonstration of TPN dehydrogenases in the 
tissues of higher plants. Eric E. Conn*, 
Birgit Vennesland, and E. A. Evans, Jr. 
Dept. of Biochemistry, Univ. of Chicago. 

. Effects of metabolic inhibitors on membrane 
potentials. Norman R. Joseph, Ervin Kap- 
lan*, and C. 1. Reed. Univ. of Illinois Chicago 
Professional Colleges, Chicago. 


WeDNEsDAY, APRIL 20, 9:00 A.M. 
Growth Factors; Antibiotics 


LODGE ROOM E 


1. Quantitative paper chromatography of peni- 
cillins. I. Use of aqueous solution as de- 
veloping agent. Irving R. Hooper, David L. 
Johnson, Harold D. Taylor (introduced by 
S. B. Binkley). Research Div., Bristol Labs., 
Inc., Syracuse. 


2. Quantitative paper chromatography of peni- 


cillins. II. Development of buffered strips 
with organic solvent. Oliver B. Fardig and 
Nancy D. Breed (introduced by S. B. Bink- 
ley). Research Div., Bristol Labs., Inc., 
Syracuse. 


. Studies of growth factors in liver extract using 


paper partition chromatography. Garson 
H. Tishkoff, H. T. Peeler, Alejandro Zaffa- 
rone, Henry Tesluk and L. C. Norris (in- 
troduced by Elmer H. Stotz). Dept. of Pa- 
thology, Dept. of Biochemistry, School of 
Medicine and Dentistry, Univ. of Rochester; 
School of Nutrition, Cornell Univ., Ithaca, 
N.Y. 

. Isolation of biochemically deficient mutants 
of bacteria by means of penicillin. Bernard 
D. Davis. U. S. Public Health Service, Tu- 
berculosis Research Lab., Cornell Univ. 
Medical College, New York (Immunol.). 

. Purification, crystallization and properties of 
circulin, an antibiotic from the Bacillus 
circulans group. Stacey F. Howell. Biochemis- 
try Section, V. D. Research Lab., U. S. 
Public Health Service, Stapleton, Staten Is- 
land, N. Y. 


. Oxygen consumption of ‘killer’ and ‘sensitive’ 


stocks of Paramecium aurelia, variety 4. 
D. H. Simonsen* and W. J. van Wagtendonk. 
Dept. of Zoology, Indiana Univ., Blooming- 
ton. 


. Studies on the isolation of the staphylococcus 


stimulatory factor (s) (SSF). Nathan H. 
Sloane* and Ralph W. McKee. Dept. of 
Biological Chemistry, Harvard Medical School, 
Boston. 

. Comparative study of growth factors for 
some lactic acid bacteria. Carl M. Lyman 
and J. M. Prescott*. Dept. of Biochemistry 
and Nutrition, Agricultural and Mechanical 
College of Texas, College Station. 

. Growth-promotion of yeasts by neopyrithia- 
min. Jesse C. Rabinowitz* and Esmond E. 
Snell. Dept. of Biochemistry, College of 
Agriculture, Univ. of Wisconsin, Madison. 


10. Growth stimulatory factors for the malarial 


parasite, Plasmodium knowlesi. Ralph W. 
McKee and Quentin M. Geiman*. Depts. of 
Biological Chemistry, Comparative Pathol- 
ogy, Tropical Medicine, Harvard Medical 
School, Boston. 

. Bacterial synthesis in the rat of an unidentified 
growth-promoting factor. A. M. Hartman*, 
L. P. Dryden* and C. A. Cary. Div. of Nu- 
trition and Physiology, Bureau of Dairy 
Industry, U. S. Dept. of Agriculture, Belts- 
ville, Md. 
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WEDNEspDAY, APRIL 20, 9:00 A.M. 


Liver Proteins 


ROOM 5 


. Hepato-renal factors in circulatory homeo- 


stasis. XXII. Chemical properties of ferritin 

¢and apoferritin. Abraham Mazur and Eph- 
raim Shorr*. Dept. of Medicine, Cornell Univ. 
Medical College and New York Hospital, 
New York City. 


. Fractionation and chemical studies of pro- 


teins of rat liver. Alfred Chanutin, E. C. 
Gjessing and Stephan Ludewig. Biochemical 
Lab., Univ. of Virginia, Charlottesville. 


. Electrophoretic studies of the soluble proteins 


of rabbit liver. S. Sorof* and P. P. Cohen. Lab. 
of Physiological Chemistry, Univ. of Wis- 
consin, Madison. 


. Release of various proteins from incubated 


surviving liver slices. Rita L. Pressotti* and 
Ralph W. Brauer. Dept. of Pharmacology and 
Experimental Therapeutics, School of Medi- 
cine, Louisiana State Univ., New Orleans 
(Pharmacol.). 


. Studies on the origin of serum proteins. Sidney 


Roberis* and Abraham White. Dept. of Physi- 
ological Chemistry, School of Medicine, Univ. 
of California at Los Angeles. 


. Liver regeneration in the adrenalectomized 


rat. Charles E. Friedgood*, Harry M. Vars, 
and Joan W. Zerbe*. Harrison Dept. of Sur- 
gical Research, School of Medicine, Univ. 
of Pennsylvania, Philadelphia. 


. Hormonal influences on cytochrome C metab- 


olism and liver regeneration. David L. 
Drabkin. Dept. of Physiological Chemistry, 
Graduate School of Medicine, Univ. of 
Pennsylvania, Philadelphia. 


. Arginase, rhodanese and ATPase activity of 


regenerating livers in protein-depleted rats. 
Otto Rosenthal, Charles S. Rogers* and Colin 
C. Ferguson*. Harrison Dept. of Surgical 
Research, School of Medicine, Univ. of 
Pennsylvania, Philadelphia. 


. Effect of dietary pteroylglutamic acid on liver 


p-amino acid oxidase of young rats. Barbara 
Kelley (introduced by Paul L. Day). Dept. of 
Biochemistry, School of Medicine, Univ. of 
Arkansas, Little Rock. 

Preliminary communication on the effect of 
growth hormone on tissue enzymes. James 
C. Mathies (introduced by Oliver H. Gaebler). 
Edsel B. Ford Inst. for Medical Research, 
Henry Ford Hospital, Detroit. 
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WEDNESDAY, APRIL 20, 9:00 A.M. 
Carbohydrate Metabolism I 


MURAL ROOM 


Effects of indophenols on glycolysis. James 
A. Freek (introduced by C. L. Gemmill). Dept. 
of Pharmacology, Univ. of Virginia Medical 
School, Charlottesville (Pharmacol.). 


. Effects of naphthoquinones and related com- 


pounds on glycolysis. Chalmers L. Gemmill. 
Dept. of Pharmacology, Univ. of Virginia 
Medical School, Charlottesville (Pharmacol.). 


. A polarographic study of certain quinones. 


James G. Hilton (introduced by C. L. Gem- 
mill). Dept. of Pharmacology, Univ. of Vir- 
ginia Medical School, Charlottesville (Phar- 
macol.). 


. Glycolysis and the Pasteur effect on the sub- 


cellular level. Silvio Fiala (introduced by 
Dean Burk). National Cancer Inst., National 
Insts. of Health, Bethesda, Md. 


. Anaerobic and aerobic glycolysis of parasitic 


tissue helminths. Ernest Bueding. Dept. of 
Pharmacology, School of Medicine, Western 
Reserve Univ., Cleveland. 


. Effects of the posterior pituitary hormones on 


carbohydrate metabolism. Alexander MacL. 
Fraser. Dept. of Pharmacology, McGill Univ., 
Montreal, Canada (Pharmacol.). 


. Estimation of glycogen in liver and muscle. 


Sam Seifter and Seymour Dayton*. Dept. 
of Biochemistry, Long Island College of 
Medicine, Brooklyn. 


. Glycogen content of the liver of fasted alloxan 


diabetic rats. Yoshikazu Morita* and James 
M. Orten. Dept. of Physiological Chemistry, 
Wayne Univ. College of Medicine, Detroit. 


WepneEspay, Aprit 20, 1:30 p.m. 
Symposium on Amino Acid Metabolism 


FOUNTAIN BALLROOM 


Joseph S. Fruton, Chairman 


. Proteolytic enzymes. Emil L. Smith. Univ. of 


Utah, Salt Lake City. 


. Incorporation of amino acids into proteins. 


Henry Borsook. California Inst. of Tech- 
nology, Pasadena. 


. Mechanism of peptide bond formation. Fritz 


Lipmann. Massachusetts General Hospital, 
Boston. 


. Transamination and decarboxylation. J. C. 


Gunsalus. Indiana Univ., Bloomington. 


. Mechanism of urea synthesis. Sarah Ratner. 


. New York Univ. 





Mc 








8 March 1949 





10. 


11. 





WEDNESDAY, ApRIL 20, 1:30 P.M. 
Steroid Chemistry 


LODGE ROOM E 


. Chromatography of urinary steroids and prod- 


ucts of acid hydrolysis of pure steroids. R. M. 
Archibald. Hospital of Rockefeller Inst. for 
Medical Research, New York City. 


. A 16-oxygenated steroid from adrenocortical 


tumor .urine. H. Hirschmann and Frieda 
B. Hirschmann*. Dept. of Medicine, Western 
Reserve Univ.; Lakeside Hospital, Cleveland. 


. Hydrolysis of conjugated 17-ketosteroids in 


urine concentrates by acetate buffers. Joel 
Bitman* and Saul L. Cohen. Dept. of Physi- 
ological Chemistry, Univ. of Minnesota 
Medical School, Minneapolis. 


. Effects of glucose, bile salts, and protein on 


recovery of neutral 17-ketosteroids. William 
T. Beher* and P. H. Gaebler. Edsel B. Ford 
Inst. for Medical Research, Henry Ford 
Hospital, Detroit. 


. Preparation of deuterated steroids. David K. 


Fukushima* and Seymour Lieberman. Dept. 
of Steroid Biochemistry, Sloan-Kettering 
Inst. for Cancer Research, New York City. 


. Application of micromethods to the study of 


steroid metabolism. J. D. Hardy*, Hilde- 
gard Wilson* and Konrad Dobriner. Sloan- 
Kettering Inst. for Cancer Research; Dept. of 
Physiology, Cornell Univ. Medical College, 
New York City. 


. Concerning groups involved in the Zimmerman 


and Kober reactions. H. W. Marlow (intro- 
duced by H.C. Tidwell). Dept. of Biochemis- 
try, Southwestern Medical College, Dallas. 


. Inactivation of stilbestrol in alkali. Raymond 


Vanderlinde* and W. W. Westerfeld. Dept. 
of Biochemistry, Syracuse Univ. College of 
Medicine, N.Y. 


. Estimation of ergosterol with activated glyc- 


erol dichlorohydrin. Romola Ettinger* and 
Albert E. Sobel. Polytechnic Inst.; Jewish 
Hospital, Brooklyn. 

Study of the carbohydrate-regulating hormone 
of hog adrenal extract. William J. Haines*, 
Richard H. Johnson*, Mari P. Brunner*, 
Marvin E. Pabst* and Marvin H. Kuizenga. 
Research Labs., Upjohn Co., Kalamazoo, 
Mich. 

Chromatographic separation of bile acids. 
I. Separation of mixtures of cholic and 
desoxycholic acids. Arthur F. Johnson (in- 
troduced by Arthur H. Smith). Dept. of Sur- 
gery, College of Medicine, Wayne Univ., 
Detroit. 
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WEDNESDAY, APRIL 20, 1:30 P.M. 
Mineral Metabolism 


ROOM 5 


. Relation of the electrolyte compositions of 


serum and skeletal muscle. Edward Munt- 
wyler, Grace E. Griffin*, George S. Samuel- 
sen* and Lois E. Griffith*. Dept. of Biochem- 
istry, Long Island College of Medicine, 
Brooklyn. 


. Water and electrolyte losses from the skin of 


infants. Edward L. Pratt*, Robert E. Cooke* 
and Daniel C. Darrow. Dept. of Pediatrics, 
Yale Univ. School of Medicine, New Haven, 
Conn. 


. Chloride diarrhea and systemic alkalosis in 


potassium deficiency. Lytt I. Gardner, Elsie 
A. MacLachlan, Mary L. Terry, Janet W. 
McArthur and Allan M. Butler (introduced 
by Ralph W. McKee). Children’s Medical 
Service, Massachusetts General Hospital; 
Dept. of Pediatrics, Harvard Medical School, 
Boston. 


. Biochemical and clinical effects of cationic 


exchange resin. 7’heodore S. Cobbey, Jr.*, 
Robert H. Williams, Beverly T. Towery* and 
and Norma MacRae*. Dept. of Medicine, 
Univ. of Washington, Seattle (Pathol.). 


. Distribution of radioisotopes of carbon and 


calcium administered to rats by continuous 
intraperitoneal infusion. S. H. Zbarsky*, 
Roger Lienke* and W. D. Armstrong. Dept. 
of Physiological Chemistry, Univ. of Min- 
nesota Medical School, Minneapolis. 


. Polarographic micromethod for the determina- 


tion of chloride in whole blood, serum and 
plasma. Walter J. Zimmerman and William 
M. Layton, Jr. (introduced by H. Jensen). 
Medical Dept. Field Research Lab., Fort 
Knoz, Ky. 


. Principles of design and operation of internal 


standard flame photometers for sodium and 
potassium determination. Robert L. Bowman 
and Robert W. Berliner (introduced by David 
P. Earle, Jr.). New York Univ. Research 
Service, Goldwater Memorial Hospital, New 
York (Physiol.). 


. Variability in the Beckman spectrophotom- 


eter. W. O. Caster* and Olaf Mickelsen. 
Nutrition Section, U. S. Public Health Serv- 
ice, Bethesda, Md. 


. Thiocyanation of tyrosine. Marie Easterwood* 


and John L. Wood. Dept. of Chemistry, School 
of Biological Sciences, Univ. of Tennessee, 
Memphis. 

Competitive antagonists of thyroxine and 
structurally related compounds. Earl Frie- 
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den* and Richard J. Winzler. Dept. of Bio- 
chemistry and Nutrition, Univ. of Southern 
California School of Medicine, Los Angeles. 
11. Behavior of the thyroid toward elements of 
the seventh periodic group. II. Rhenium. 
Emil J. Baumann, N. Zizmer* and S. M. 
Seidlin*. Lab. Div. and Lab. of Medical 
Physics, Montefiore Hospital, New York City. 
12. Micro permanganate acid ashing method for 
determination of serum iodine. Evelyn B. 
Man and Dorothy A. Siegfried*. Yale Univ. 
School of Medicine, New Haven, Conn. 


Tuurspay, APRIL 21, 9:00 a.m. 
Tricarboxylic Acid Cycle 


COMMANDERY ASYLUM 


1. Oxalacetate decarboxylase of azotobacter vin- 
landit. G. W. E. Plaut*, and Henry A. 
Lardy. Dept. of Biochemistry, Univ. of Wis- 
consin, Madison. 

2. Enzymatic synthesis of t-malic acid by CO: 
fixation. Severo Ochoa, J. B. Veiga Salles*, 
and Priscilla J. Ortiz*. Dept. of Pharma- 
cology, New York Univ. College of Medicine. 

3. Adaptive enzymatic conversion of L-malate to 
lactate and CO2. Seymour Korkes*, Alice Del 
Campillo*, and Severo Ochoa. Dept. of Phar- 
macology, New York Univ. College of Medi- 
cine. 

4, Conversion of isotopic pyruvate to oxalacetate 
by pigeon liver. M. F. Utter with the technical 
assistance of Mary T. Chenoweth*. Dept. of 
Biochemistry, School of Medicine, Western 
Reserve Univ., Cleveland. 

5. Studies on the mechanism of the biosynthesis 
of propionic acid. D. S. Anthony, S. F. 
Carson, M. Kuna, and E. F. Phares (intro- 
duced by Alexander Hollaender). Biology 
Div., Oak Ridge National Lab., Oak Ridge, 
Tenn. (Physiol.). 

6. p-Aspartic oxidase of rabbit kidney and liver. 
J.L. Still, and M. V. Buell (introduced by D. 
E. Green). Inst. for Enzyme Research, Univ. 
of Wisconsin, Madison. 

7. Oxidation of higher fatty acids by isolated rat 
liver mitochondria. Eugene P. Kennedy* 
and Albert L. Lehninger. Depts. of Bio- 
chemistry and Surgery, Univ. of Chicago. 

8. Action of streptomycin in tissue homogenates. 
W.W. Umbreit and N. E. Tonhazy*. Merck 
Inst., Rahway, N.J. 

9. Antimycin antibiotics. Kamaluddin Ahmad*, 
F. Merlin Bumpus*, B. R. Dunshee*, and F. 
M. Strong. Dept of Biochemistry, College of 
Agriculture, Univ. of Wisconsin, Madison. 

10. Progesterone and testosterone reversal of 
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diethylstilbestrol inhibition of succinoxidase 
of tumor mitochondrial elements. Kent 
Wight* and Dean Burk. National Cancer 
Inst., National Inst. of Health, Bethesda, Ma. 
11. Determination of fumaric acid in animal tis- 
sues by partition chromatography. Lawrence 
M. Marshall*, James M. Orten, and Arthur H. 
Smith. Dept. of Physiological Chemistry, 
Wayne Univ. College of Medicine, Detroit. 


Tuurspay, Apri 21, 9:00 a.m. 


Sulfur-céntaining Amino Acids 
and Transmethylation 


LODGE ROOM E 


1. Studies of the cystine and methionine content 
of portal blood plasma. James D. Solomon* 
and Harold D. West. Dept. of Biochemistry, 
Meharry Medical College, Nashville. 

2. Effect of aromatic hydrocarbons on the metab- 
olism of exogenous sulfur amino acids. 
Helmut R. Gutmann* and John L. Wood. 
Dept. of Chemistry, School of Biological 
Sciences, Univ. of Tennessee, Memphis. 

3. Lipotropic action of threonine. S. A. Singal, 
V. P. Sydenstricker* and Julia M. Little- 
john*. Univ. of Georgia School of Medicine, 
Augusta. 

4. Influence of lipotropic compounds on the lipid 
and protein fractions of blood plasma from 
children with nephrotic syndrome. Chi Che 
Wang, H. H. Boyle and S. Freeman. Chil- 
dren’s Memorial Hospital and Northwestern 
Univ. Medical School, Chicago. 

5. Effect of biotin and choline intakes on liver 
storage of ingested cholesterol. Ruth Okey, 
Eleanor Risser Vernon*, S. Lepkovsky and 
R. Pencharz*. Dept. of Home Economics and 
the Div. of Poultry Research, Univ. of Cali- 
fornia, Berkeley. 

6. Effects of feeding an ethanolamine analogue 
(diethanolamine) on the formation of liver 
phospholipides. Camillo Artom, W. E. 
Cornatzer* and Marietta Crowder*. Dept. of 
Biochemistry, Bowman Gray School of Medi- 
cine, Winston-Salem, N.C. 

7. Effect of ethionine on fat metabolism and on 
protein formation. EZ. Farber*, M. Simpson* 
and H. Tarver. Div. of Biochemistry, Univ. of 
California Medical School, Berkeley. 

8. Conversion of S*-homolanthionine to S*- 
cystine in the rat. Jakob A. Stekol and 
Kathryn Weiss*. Lankenau Hospital Re- 
search Inst. and Inst. for Cancer Research, 
Philadelphia. 

9. Formation of formaldehyde in the biological 
oxidation of the methyl group of sarcosine. 
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Cosmo G. Mackenzie and Vincent duVig- 
neaud. Dept. of Biochemistry, Cornell Univ. 
Medical College, New York City. 

10. Non-lability of choline methyl] and the role of 
choline oxidase in transmethylation. Jacob 
W. Dubnoff. California Inst. of Technology, 
Pasadena. 

11. Cystathionase. Francis Binkley. Lab. for the 
Study of Hereditary and Metabolic Disorders, 
Univ. of Utah School of Medicine, Salt Lake 
City. 


TuHurRspAy, APRIL 21, 9:00 a.m. 
Phosphatases and Other Esterases 


ROooM 5 


1. Phosphatase activity in homogenates of liver 
and other organs of the rat. Alex B. Novikoff 
(introduced by Harold B. Pierce). Dept. of 
Pathology, Univ. of Vermont College of Medi- 
cine, Burlington. 

2. Relationship of cell surface phosphatases to 
sugar metabolism in yeast. Aser Rothstein 
and Rebecca Meier (introduced by H. C. 
Hodge). Atomic Energy Project of Univ. of 
Rochester, N.Y. 

3. Histochemical demonstration of three groups 
of alkaline (pH 9.2) phosphatases using 
various substrates and inhibitors. William 
Newman*, Irwin Feigin*, Abner Wolf* and 
Elvin A. Kabat. Veterans Hospital, Kings- 
bridge; Depts. of Pathology and Neurology, 
Columbia Univ. and the Neurological Inst., 
New York City. 

4. Influence of magnesium and cobalt on the 
inhibition of phosphatases by a-amino acids. 
Oscar Bodansky. Memorial Hospital for the 
Treatment of Cancer and Allied Diseases and 
the Sloan-Kettering Inst. for Cancer Research, 
New York City. 

5. Inhibitory action of some antioxidants on rat 
kidney phosphatase. Carter D. Johnston 
(introduced by Edwin P. Laug). Div. of Phar- 
macology, Food and Drug Administration, 
Federal Security Agency, Washington, D. C. 

6. Amylase and lipase in the intestinal lymph of 
the rat. Z. V. Flock and J. L. Bollman. Mayo 
Foundation, Rochester, Minn. 

7. Hydrolysis of esters by rabbit polymorphonu- 
clear leucocytes. R. J. Rossiter and Esther 
Wong*. Dept. of Biochemistry, Univ. of 
Western Ontario, London, Canada. 

8. Non-choline esters as substrates of e-cho- 
inesterase (‘‘true’’ cholinesterase). HZ. Albert 
Zeller, Gerard A. Fleisher and Robert A. 
McNaughton (introduced by Marschelle H. 
Power). Div. of Biochemistry, Mayo Founda- 
tion, Rochester, Minn. 


AMERICAN SOCIETY OF BIOLOGICAL CHEMISTS 455 





9. Study of the cholesterol esterase of pancreatin. 
C. R. Treadwell, R. S. Yamamoto* and 
Norman P. Goldstein*. Dept. of Biochemistry, 
George Washington Univ. School of Medicine, 
Washington. 

10. Studies on the phenolsulfatase of animal 
tissues. Lynn D. Abbott, Jr. and Mary K. 
East*. Dept. of Biochemistry, Medical College 
of Virginia, Richmond. 


TuHurspDAy, Aprit 21, 1:30 p.m. 
Amino Acid Metabolism II 


COMMANDERY ASYLUM 


1. A study of tryptophan metabolism using 
isotope tracer technique. R. W. Schayer*, 
G. L. Foster and David Shemin. Dept. of 
Biochemistry, College of Physicians and 
Surgeons, Columbia Univ., New York City. 

2. Abnormal excretion of tryptophan-like sub- 
stances in tuberculosis. Anthony A. Al- 
banese, L. Emmett Holt, Jr., Marilyn Lein*, 
Emilie M. Smetak* and Betty Vestal. Dept. 
of Pediatrics, New York Univ. College of 
Medicine. 

3. Enzymes of liver oxidizing tryptophan to a 
kynurenine-like compound. W. E. Knoz, 
Kathleen Mero*, W. I. Grossman* and V. H. 
Auerbach*. Rheumatic Fever Research Inst., 
Northwestern Medical School, Chicago. 

4. Mechanism of histidine synthesis in lactic 
acid bacteria. Harry P. Broquist* and 
Esmond E. Snell. Dept. of Biochemistry, 
Univ. of Wisconsin, Madison. 

5. Photoelectric estimation of L-carnosine and 
L-histidine. G. A. Emerson and Paul L. 
Ewing. Dept of Pharmacology, Univ. of 
Texas Medical Branch, Galveston (Phar- 
macol.). 

6. p-serine inhibition of ZF. coli and its reversal 
by other acids and by mutation. Werner K. 
Maas* and Bernard D. Davis. U. S. Public 
Health Service, Tuberculosis Research Lab., 
Cornell Univ. Medical College, New York; 
Naval Medical Research Inst., Bethesda, Md. 

7. Quantitation of the growth-retarding and 
anemia-producing effects of hexahomo- 
serine. EH. T. Mertz, R. H. Waltz, Jr., D. C. 
Shelton, L. P. Doyle and A. L. Delez (intro- 
duced by F. W. Quackenbush). Depts. of Agri- 
cultural Chemistry and Veterinary Science, 
Purdue Univ., Lafayette, Ind. 

8. Synthesis and microbiological testing of some 
a-aminosulfonic acids. Julius Mendel and 
Donald W. Visser (introduced by Harry J. 
Deuel, Jr.). Dept. of Biochemistry and Nutri- 
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tion, Univ. of Southern California School of 
Medicine, Los Angeles. 

9. Studies on transaminase in germinating seeds 
and its relation to protein synthesis. Betsy 
Patterson Smith* and Harold H. Williams. 
Dept. of Biochemistry and Nutrition, Cornell 
Univ., Ithaca, N.Y. 

10. Transaminase activity in the skeletal muscles 
of normal and vitamin E-deficient animals. 
Mary Alice Barber*, Daniel H. Basinski* 
and H. A. Mattill. Dept. of Biochemistry, 
State Univ. of Iowa, Iowa City. 

11. Analysis of certain components of skeletal 
muscle during vitamin E deficiency. Char- 
lotte E. Roderuck (introduced by H. A. Mat- 
till). Dept. of Biochemistry, State Univ. of 
Iowa, Iowa City. 

12. An evaluation of some lactic acid producing 
bacteria in the microbiological assay of 
amino acids. Myron Brin* and Harold H. 
Williams. Dept. of Biochemistry and Nutri- 
tion, Cornell Univ., Ithaca, N.Y. 


TuHuRsDAY, APRIL 21, 4:30 P.m. 
Biochemistry Business Meeting 


COMMANBERY ASYLUM 


TuHurRspAY, APRIL 21, 1:30 p.m. 
Purine Metabolism 


LODGE ROOM E 


1. Determination of uric acid in whole blood and 
plasma. Arnold H. Schein and Emily F. Rice 
(introduced by Harold B. Pierce). Dept. of 
Biochemistry, College of Medicine, Univ. of 
Vermont, Burlington. 

2. Interference of gentisic acid in determination 
of urinary uric acid after administration of 
salicylates. T. F. Yu* and Alexander B. 

3 Gutman. Research Service, First (Columbia 
Univ.) Div., Goldwater Memorial Hospital; 
Dept. of Medicine, College of Physicians and 
Surgeons, Columbia Univ., New York City. 

3. Effect of certain mitotic poisons on uric acid 
and allantoin excretion in mice. Allan D. 
Bass and Elizabeth F. Place. Dept. of Phar- 
macology, College of Medicine, Syracuse, 
(Pharmacol.). 

4. Effect of uric acid on the preoxidative detoxi- 
fication of diphtheria toxin. Kuell Agner 
(introduced by J. W. Williams). Dept. of 
Chemistry, Univ. of Wisconsin, Madison. 

5. Fate of ingested uric acid in man. Aaron 
Bendich*, William D. Geren*, Oscar Bodan- 
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sky and George Boswath Brown. Sloan-Ket- 
tering Inst. for Cancer Research, New York. 

6. Study in human uric acid metabolism. Jean 
D. Benedict*, Peter H. Forsham* and DeWitt 
Stetien, Jr. Dept of Biological Chemistry, 
Harvard Medical School; Dept. of Medicine, 
Peter Bent Brigham Hospital; Div. of Nutri- 
tion and Physiology, Public Health Research 
Inst. of The City of New York, Inc. 

7. Liver respiration as related to its xanthine 
oxidase activity. Dan A. Richert* and W. W. 
Westerfeld. Dept. of Biochemistry, Syracuse 
Univ. College of Medicine. 

8. Enzymatic degradation of thymidine. L. A. 
Manson* and J. O. Lampen. Dept. of Bio- 
logical Chemistry, Washington Univ. School 
of Medicine, St. Louis. 

9. Determination of pyrimidines by the isotope 
derivative method. Robert C. Warner. Dept. 
of Chemistry, New York Univ. College of 
Medicine. 

10. Isotopic studies of the biosynthesis of nucleic 
acid components. II. Allantoin. Jerome D. 
Valentine*, Samuel Gurin and D. Wright 
Wilson. Dept. of Physiological Chemistry, 
School of Medicine, Univ. of Pennsylvania, 
Philadelphia. 

11. Studies on hypoxanthine synthesis in pigeon 
liver with labeled formic acid. G. Robert 
Greenberg (introduced by Harland G. Wood). 
Dept. of Biochemistry, School of Medicine, 
Western Reserve Univ., Cleveland. 

12. Isotopic studies of the biosynthesis of nucleic 
acid components. I. Purines and pyrimi- 
dines. Milton R. Heinrich* and D. Wright 
Wilson. Dept. of Physiological Chemistry, 
School of Medicine, Univ. of Pennsylvania, 
Philadelphia. 

13. Incorporation of C'-formic acid into nucleic 
acid fractions of rat and pigeon. Walton H. 
Marsh (introduced by Harland G. Wood). 
Dept. of Biochemistry, School of Medicine, 
Western Reserve Univ., Cleveland. 


Tuurspay, Aprit 21, 4:30 p.m. 
Biochemistry Business Meeting 
COMMANDERY ASYLUM 
Tuurspay, ApriL 21, 1:30 p.m. 
Hyaluronidase, Glucuronidase and Lysozyme 


ROOM 5 


1. Preparation of hyaluronate from some mam- 
malian sources. Sibylle Tolksdorf*, James W. 
Cassidy*, Carol Bonsal* and D. Roy McCul- 
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lagh. Dept. of Biochemistry, Schering Cor- 
poration, Bloomfield, N.J. 


2. Stability and stabilization of testicular hy- 


aluronidase. D. Roy McCullagh, Florence 
Valentine* and Sibylle Tolksdorf*. Dept. of 
Biochemistry, Schering Corp., Bloomfield, 
N.J. 
. In vitro studies on the inhibition of hyaluroni- 
dase activity. Harvey E. Alburn, Robert W. 
Whitley and Louise C. Hall (introduced by 
Sam Seifter). Wyeth Inst. of Applied Bio- 
chemistry, Philadelphia. 
. Inhibition of hyaluronidase by blood serum 
bile constituents. David Glick, Lee W. Wat- 
tenberg* and Erick Y. Hakanson*, Dept. of 
Physiological Chemistry, Univ. of Minnesota 
Medical School, Minneapolis. 
. Effect of a series of flavanoids on hyaluroni- 
dase activity. Gertrude Rodney, L. M. 
Wheeler and Ann Swanson (introduced by J. 
J. Pfiffner). Research Labs., Parke Davis & 
Co., Detroit. 
. In vitro action of gentisic acid on hyaluroni- 
dase. Saul Roseman*, Faith Pearson* and 
Albert Dorfman. Dept. of Pediatrics, Univ. 
of Chicago. ‘ 
. Influence of estrogenic hormones on B-glu- 
curonidase in the human. William H. Fish- 
man and Lester D. Odell*. Depts of Surgery 
and Biochemistry, Obstetrics and Gynecology, 
Univ. of Chicago. 
. Studies on bacterial glucuronidase. Henry J. 
Buehler*, Philip A. Katzman and Edward A. 
Doisy. Lab. of Biological Chemistry, Saint 
Louis Univ. School of Medicine. 
. Studies on lyxozyme. Charles M. Proctor and 
* Sherman R. Dickman (introduced by Emil L. 
Smith). Dept. of Biological Chemistry, Univ. 
of Utah Medical School, Salt Lake City. 


10. Mechanism of reversible inactivation of 


lysozyme by iodine and sulfite. H. Fraenkel- 
Conrat. Western Regional Research Lab. 1 
Albany, Calif. 


Trurspay, Aprin 21, 4:30 P.M. 
Biochemistry Business Meeting 
COMMANDERY ASYLUM 
Fripay, APRIL 22, 9:00 a.m. 
Carbohydrate Metabolism II 


COMMANDERY ASYLUM 


1. Preliminary studies on the metabolism of 
radioactive sucrose in the rat. Alvin R. 
Lamb and George O. Burr. Experiment Sta- 
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tion, Hawaiian Sugar Planters’ Association, 
Honolulu, Hawaii. 

2. Direct utilization of sucrose by Leuconostoc. 
Warner W. Carlson and Virginia Whiteside 
Carlson (introduced by Emmett B. Carmi- 
chael). Biochemistry Dept., Medical College 
of Albama, Birmingham. 

3. Studies in the metabolism of p-arabinose. 
Joseph H. Roe, Eugene W. Rice* and Ben- 
jamin W. Smith*. Dept. of Biochemistry, 
School of Medicine, George Washington Univ., 
Washington. 

4. Degradation of polysaccharides by muscle 
phosphorylase. Shlomo Hestrin (introduced 
by C. F. Cori). Dept. of Biological Chemistry, 
School of Medicine, Washington Univ., St. 
Louis. 

5. Rat liver fructokinase. Carl S. Vestling, 
Ursula Irish* Augusta K. Hirsch* and 
Norman H. Grant*, Div. of Biochemistry, W. 
A. Noyes Lab. of Chemistry, Univ. of Il- 
linois, Urbana. 

6. Mechanism of action of phosphoglucomutase. 
Venkataraman Jagannathan* and James 
Murray Luck. Dept. of Chemistry, Stanford 
Univ., Stanford, Calif. 

7. Activation of phosphoglucomutase. EF. Suther- 
land*, T. Posternak* and C. F. Cori. Bio- 
logical Chemistry Dept., Washington Univ. 
School of Medicine, St. Louis. 

8. Phosphomannose isomerase. Milton W. Slein 
(introduced by Gerty T. Cori). Dept. of Bio- 
logical Chemistry, Washington Univ. School 
of Medicine, St. Louis. 

9. Specificity of liver glucose-6-phosphatase. 
Marjorie A. Swanson (introduced by Cam- 
millo Artom). Dept. of Biochemistry, Bow- 
man Gray School of Medicine, Winston- 
Salem, N.C. 


Fripay, Aprit 22, 9:00 a.m. 
Steroid and Fat Metabolism 


LODGE ROOM E 


1. Metabolism of 16-ketoestrone and 16-keto- 
a-estradiol in man. Benjamin F. Stimmel, 
Arthur Grollman and Max N. Huffman. 
Rees-Stealy Medical Research Fund, Litd., 
San Diego; Depts. of Pharmacology and 
Experimental Medicine and Biochemistry, 
Southwestern Medical College, Dallas. 

2. Metabolism of dehydroisoandrosterone in a 
woman before and after removal of an 
adrenocortical tumor. Harold L. Mason, 
John J. Schneider* and Edwin J. Kepler*. 
Div. of Biochemistry and Div. of Medicine, 
Mayo Clinic, Rochester, Minn. 





458 FEDERATION PROCEEDINGS 


3. Metabolism of testosterone and androstane- 
diol-3a, 17a by liver and kidney homog- 
enates. Charles D. Kochakian, N. Parente* 
and H.V.Aposhian*. Dept. of Physiology and 
Vital Economics, School of Medicine and 
Dentistry, Univ. of Rochester, N.Y. 

. In vitro metabolism of testosterone and its 
metabolites by kidney tissue. Charles 
Donald West* and Leo T. Samuels. Dept. of 
Biochemistry, Univ. of Utah, Salt Lake City. 

. Metabolism of a-estradiol in vitro. W. H. 
Pearlman and R. H. DeMeio*. Dept. of Bio- 
chemistry, Jefferson Medical College, Phila- 
delphia. 

. Effect of bixin upon the rate of autoxidation 
of methy] linoleate. H. O. Kunkel and Walter 
L. Nelson (introduced by James B. Sumner). 
Dept. of Biochemistry and Nutrition, Cornell 
Univ., Ithaca, N.Y. 

. Serum lipides of Eskimos. Effect of a high fat 
diet (Pemmican) and of fasting. R. G. Sin- 
clair, G. M. Brown* and L. B. Cronk*. Depts. 
of Biochemistry and Medicine, Queen’s Univ., 
Kingston, Ontario, Canada. 

. Effect of physical stress on the liver fat con- 
tent of the fasted mouse. Louis Levin. Dept. 
of Anatomy, College of Physicians and Sur- 
geons, Columbia Univ., New York City. 

. Lecithinase activity of epiphyseal cartilage of 
of the foetal pig. Milton D. Levine and 
Richard H. Follis, Jr. (introduced by John 
Eager Howard). Depts. of Medicine and 
Pathology, Johns Hopkins Univ., Baltimore 
(Physiol.). 


Fripay, APRIL 22, 9:00 a.m. 
Proteolytic Enzymes 


ROOM 5 


1. Isolation of a crystalline heat stable trypsin 
inhibitor from lima beans. Henry Tauber. 
V. D. Research Lab., U. S. Public Health 
Service, U. S. Marine Hospital, Staten Island, 
- 

2. Some properties of chymotrypsinogen B and 
chymotrypsin B. Virginia Kubacki*, Ken- 
neth D. Brown* and M. Laskowski. Dept. of 
Biochemistry, Marquette Univ. School of 
Medicine, Milwaukee. 

3. Mode of inhibition of chymotrypsin by DFP. 
II. Elimination of fluorine and introduction 
of isopropyl. Eugene F. Jansen, Fellows 
Nutting*, Rosie Jang* and A. K. Balls. 
Bureau of Agricultural and Industrial Chem- 
istry, Agricultural Research Administration, 
U.S. Dept. of Agriculture, Albany, Calif. 
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4. Effect of dihydroxyphenylalanine on enzy- 
matic digestion. M. X. Sullivan and §S. 
Stephen Schiaffino*. Chemo-Medical Research 
Inst., Georgetown Univ., Washington, D. C. 

. Depolymerase activities of calf spleen and 
thymus cathepsin preparations. Mary E. 
Maver and Antoinette Greco*. National 
Cancer Inst., Bethesda, Md. 

. Effect of pH and temperature on carboxy- 
peptidase activity. Hans Neurath and Elaine 
Elkins-Kaufman*. Dept: of Biochemistry, 
Duke Univ. School of Medicine, Durham, 
N.C. 

. Enzymatic hydrolysis of carnosine and related 
peptides. H. Theo Hanson* and Emil L. 
Smith. Lab. for the Study of Hereditary and 
Metabolic Disorders and Depts. of Biochem- 
istry and Medicine, Univ. of Utah School of 
Medicine, Salt Lake City. 

. Partial separation of p- and L-peptidases and 
analogous dehydropeptidase I. Vincent L. 
Price*, Alton Meister* and Jesse P, Green- 
stein. National Cancer Inst., National Inst. 
of Health, Bethesda, Md. 

. Observations on the equilibrium between 
glycine and glycylglycine in the presence 
of liver peptidase. Ivan D. Frantz, Jr., 
Robert B. Loftfield and Ann S. Werner (in- 
troduced by Fritz Lipmann). Medical Labs. 
of Collis P. Huntington Memorial Hospital 
of Harvard Univ. at the Massachusetts General 
Hospital, Boston. 

. Some factors which influence the synthesis 
of peptide bonds as catalyzed by papain. 
Cornelius W. Pettinga* and Sidney W. Foz. 
Chemical Lab., Iowa State College, Ames. 

. Synthesis of some benzoylamino acid anilides 
as catalyzed by papain. Sidney W. Foz, 
Frederick N. Minard*, Harry Wazx*, Corne- 
lius W. Pettinga* and Jacquetta Strifert*. 
Chemical Lab. Iowa State College, Ames. 


Fripay, APRIL 22, 1:30 p.m. 
Amino Acid Metabolism III 


COMMANDERY ASYLUM 


1. An enzymatic reaction involving amino acids 
and adenosine triphosphate. John M. Reiner. 
Dept. of Physiology, Tufts College Medical 
School, Boston (Physiol.). 

2. Further studies on enzymatic benzoylations. 
R. W. McGilvery* and P. P. Cohen. Lab. of 
Physiological Chemistry, Univ. of Wisconsin, 
Madison. 

3. Analysis of protein hydrolysates by group 
separation and paper chromatography of 
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isotopically labelled derivatives. Albert S. 
Keston*, Sidney Udenfriend* and Milton 
Levy. Dept. of Chemistry, New York Univ. 
College of Medicine. 

. Incorporation of radioactive amino acids into 
the protein of acellular liver homogenate 
fractions. Elbert A. Peterson*, Theodore 
Winnick and David M. Greenberg. Div. of 
Biochemistry, Univ. of California Medical 
School, Berkeley. 

. Concentration of amino acids by the rat 
diaphragm suspended in artificial media. 
Halvor N. Christensen. Children’s Hospital; 
Dept. of Biological Chemistry, Harvard 
Medical School, Boston. 

. Effect of penicillin upon amino acid assimila- 
tion in staphylococci. Rollin D. Hotchkiss. 
Rockefeller Inst. for Medical Research, New 
York City. 

. Formation of serine from glycine in the intact 
rat. Warwick Sakami (introduced by Harland 
G. Wood). Dept. of Biochemistry, Western 
Reserve Univ. School of Medicine, Cleveland. 

8. Biological synthesis of serine from glycine. 
Philip Siekevitz*, Theodore Winnick and 
David M. Greenberg. Div. of Biochemistry, 
Univ. of California Med. Sch., Berkeley. 

. Biosynthesis of heme. Norman S. Radin*, D. 
Rittenberg and David Shemin. Dept. of Bio- 
chemistry, College of Physicians and Sur- 
geons, Columbia Univ., New York City. 

. Effect of x-ray radiation and starvation on 
hemoglobin synthesis in the rat. K. Salomon, 
K. I. Altman, G. W. Casarett and T. R. 
Noonan (introduced by F. L. Haven). Dept. 
of Radiation Biology, Univ. of Rochester 
School of Medicine and Dentistry, N.Y. 

. Metabolic conversion of the carbon chain of 
pL-lysine-e-C™ to L-glutamic and L-aspartic 
acids in the dog. Leon L. Miller and William 
F. Bale*. Dept. of Radiation Biology, Univ. 
of Rochester School of Medicine and Den- 
tistry,N.Y. 


Fripay, APRIL 22, 1:30 P.M. 
Nucleic Acids, Nucleotides and Coenzymes 


LODGE ROOM E 
1. Extraction and estimation of desoxypentose 
nucleic acid (DNA) and pentose nucleic 
acid (PNA) from plant tissues. Maurice 
Ogur and Gloria Rosen (introduced by H. G. 
Albaum). Botanical Labs., Univ. of Penn- 
sylvania, Philadelphia. 


. Separation of 
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2. Intracellular heterogeneity of liver ribonu- 


cleic acid as evidenced by P® uptake. Cyrus 
P. Barnum and Robert A. Huseby*. Depts. of 
Physiological Chemistry and Physiology, 
Univ. of Minnesota Medical School, Min- 
neapolis. 


. Chromatographic separation of ribonucleo- 


tides and its application to the study of 

ribonucleic acid structure. Ernst Vischer*, 

Boris Magasantk* and Erwin Chargaff. Dept. 

of Biochemistry, College of Physicians and 

Surgeons, Columbia Univ., New York City. 

three naturally occurring 
adenine ribonucleotides by paper chromatog- 
raphy and ion-exchange. C. EF. Carter* and 
Waldo E. Cohn. Biology Div., Oak Ridge 
National Lab., Tenn. 

. Isolation of adenosine triphosphate from 
plant tissue. H. G. Albaum, M. Ogur* and 
A. Hirshfeld*. Depts. of Biology and Chem- 
istry, Brooklyn College. 

. Bound coenzymes of the cyclophorase complex 
of rabbit kidney and liver. LZ. J. Teply (in- 
troduced by D. E. Green). Inst. for Enzyme 
Research, Univ. of Wisconsin, Madison. 

. Concentration of bound pantothenic acid. 
J.B. Neilands*, Harvey Higgins* and F. M. 
Strong. Dept. of Biochemistry, College of 
Agriculture, Univ. of Wisconsin, Madison. 

. Studies of nuclei isolated from normal rat and 
rabbit liver by a modified Behrens tech- 
nique. Alexander L. Dounce, Garson H. 
Tishkoff*, Shirley R. Barnett* and Richard 
M. Freer*. Dept. of Pathology and Biochem- 
istry, School of Medicine and Dentistry, Univ. 
of Rochester, N.Y. 

. Phosphorus metabolism of molds. I. Uptake 
and transformation of orthophosphate by 
Penicillium chrysogenum Q176. J. F. Snell* 
and W. H. Peterson. Univ. of Wisconsin, 
Madison. 

. Effect of Theiler’s GD VII virus on P*? uptake 
of one-day-old mouse brain cultures. Maz E. 
Rafelson, Jr.*, Harold E. Pearson* and 
Richard J. Winzler. Depts. of Biochemistry 
and Bacteriology, Univ. of Southern Cali- 
fornia School of Medicine; Lab. Div. of Los 
Angeles County Hospital. 

. Fate of the infecting virus particle. Lloyd M. 
Kozloff* and Frank W. Putnam. Dept. of 
Biochemistry, Univ. of Chicago. 
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Fripay, APRIL 22, 1:30 P.M. 
Blood 


ROOM 5 


. Comparison of the electrophoretic components 
of human serum at pH 4.5 and 8.4. John W. 
Mehl, Florence Goiden* and Jane Humphrey*. 
Dept. of Biochemistry and Nutrition, Univ. 
of Southern California School of Medicine; 
Los Angeles County General Hospital. 

. Electrophoretic studies of the proteins of 
plasma and ascitic fluid in cirrhosis. W. D. 
Paul*, J. D. Gordon*, Robert L. Dryer* and 
Jospeh I. Routh. Depts. of Medicine and Bio- 
chemistry, College of Medicine, State Univ. 
of Iowa, Iowa City. 

. Electrophoretic and chemical analyses of 
plasma and its fractions in health and dis- 
ease. H. Rowland Pearsall* and Alfred 
Chanutin. Biochemical Lab., Univ. of Vir- 
ginia, Charlottesville. 

. Electrophoretic patterns of plasma proteins 
during pregnancy and following delivery. 
Margaret N. Coryell*, Eliot F. Beach and 
Abner Robinson*. Research Lab., Children’s 
Fund of Michigan, Detroit. 

. Protein changes in the developing chick 
embryo. Margaret E. Marshall* and H. F. 
Deutsch. Dept. of Physiological Chemistry, 
Univ. of Wisconsin, Madison. 

. Determination of serum protein. Studies of 
agents for separation of albumin and globu- 
Jin. John G. Reinhold, L. W. Bluemle, Jr.*, 
Francisco Campoy*, Logan Gilman*, Edward 
F. Golud*, Vernon L. Martens* and Richard 
Shuman*. Pepper Lab. of Clinical Medicine, 
Nutritional Service, Hospital of Univ. of 
Pennsylvania, Philadelphia. 

. Determination of gamma globulin in blood 
serum. Joseph M. Looney and Mary O. 
Amdur*. Research Lab., Veterans Adminia- 
tration Hospital, West Roxbury, Mass. 

. Interaction between hematin and serum 
albumin. Morris Rosenfeld and Douglas M. 
Surgenor*. Dept. of Pharmacology and Exper- 
imental Therapeutics, Johns Hopkins School 
of Medicine, Baltimore; Dept. of Physical 
Chemistry, Harvard Medical School, Boston 
(Pharmacol.). 

. Molecular weight of human fetal hemoglobin. 
John Fuller Taylor and Richard L. Swarm*. 
Dept. of Biological Chemistry, Washington 
Univ. School of Medicine, St. Louis. 

. Difference in electrophoretic behavior of 
sickle cell hemoglobin and normal human 
hemoglobin. Harvey A. Itano and Linus 
Pauling (introduced by Carl G. Niemann). 
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Gates and Grellin Labs. of Chemistry, Cali- 
fornia Inst. of Technology, Pasadena. 


11. Factors affecting the diazotization of biliru- 


bin. Betty King Proffitt* and Dempsie B. 
Morrison. Dept. of Chemistry, Univ. of Ten- 
nessee, Memphis. 


. Determination of hemochromogen in serum. 


William M. McCord (introduced by J. Roy 
Doty). Dept. of Chemistry, Medical College of 
South Carolina, Charleston. 


Papers Read by Title 


. Effect of the administration parenteral and 


oral casein hydrolysates to depleted dogs. 
Carl Alper*, Bacon F. Chow and Shirley 
DeBiase*. Nutrition Dept., Div. of Develop- 
ment, and Div. of Protein Chemistry, Squibb 
Inst. for Medical Research, New Brunswick, 
N.J. 


. Determination of dimethylethanolamine in 


biological materials. Camillo Artom and 
Marietta Crowder*. Dept. of Biochemistry, 
Bowman Gray School of Medicine, Winston- 
Salem, N.C. 


. Partial purification and properties of hy- 


dantoinase. Frederick Bernheim, Mary L. 
C. Bernheim* and G. S. Eadie*. Depts. of 
Physiology, Pharmacology and Biochemistry, 
Duke Univ. Medical School, Durham, N. C. 


. Action of ribonuclease on ribonucleic acid. 


James E. Bacher* and Frank Worthington 
Allen. Div. of Biochemistry, Univ. of Cali- 
fornia Medical School, Berkeley. 


. Tuberculostatic properties of autoclaved 


human plasma. Donald E. Bowman. Depts. 
of Biochemistry and Pharmacology, Indiana 
Univ. School of Medicine, Indianapolis. 


. Changes in sodium sulfate solutions in the 


upper and lower intestines of dogs. Gladys 
R. Bucher*, Carl E. Anderson* and C. S. 
Robinson. Dept. of Biochemistry, Vanderbilt 
Univ., Nashville. 


. Toxicity studies with demerol hydrochloride 


(isonipecaine) on adult male guinea pigs. 
Emmett B. Carmichael, Walter H. Johnson* 
and Frank A. Kay*. Biochemistry Dept., 
Medical College of Alabama, Birmingham. 


. Effect of oral ingestion of histidine on the 


glutamic acid blood level in rats. H. R. 
Crookshank and Bernard F. Clowdus (in- 
troduced by Emmett B. Carmichael). Bio- 
chemistry Dept., Medical College of Alabama, 
Birmingham. 


. Electrophoretic comparison of plasma and 


body fluid proteins in certain diseases. 
Robert L. Dryer*, Jacqueline H. Budde*, W. 
D. Paul* and Joseph I. Routh. Depts. of Bio- 
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chemistry and Medicine, College of Medicine, 
State Univ. of Iowa, Iowa City. 

. Lipids of the nervous system during in vitro 
degeneration. A. C. Johnson*, A. R. Mc- 
Nabb* and R. J. Rossiter. Dept. of Biochem- 
istry, Univ. of Western Ontario, London, 
Canada. 

. Quantitative aspects of coprecipitation in the 
purification of substances isolated in tracer 
studies. Albert S. Keston*, Sidney Uden- 
friend*, Nora Levitas* and Milton Levy. 
Dept. of Chemistry, New York Univ. College 
of Medicine. 

. Penicillin-cytochrome complexes. J. M. Klotz 
and W. W. Weber*. Dept. of Chemistry, 
Northwestern Univ., Evanston, Ill. 

. Photoelectric colorimetry of pH. Granvil C. 
Kyker. Dept. of Biological Chemistry and 
Nutrition, School of Medicine, Univ. of North 
Carolina, Chapel Hill. 

. Relative size of adrenocorticotropically active 
peptide fragments. Choh Hao Li. Inst. of 
Experimental Biology, Univ. of California, 
Berkeley. 

. Manometric determination of methyl] alcohol 
in blood. M. F. Mason. Parkland Hospital 
and Southwestern Medical College, Dallas. 
. Formazyl color reaction as a possible bio- 
chemical analytical tool. Norman L. Mat- 
thews (introduced by Earl R. Norris). Dept. 
of Pharmacology, Univ. of Washington, 
Seattle; Emory Univ. School of Medicine, 
Atlanta; Univ. of Rochester School of Medi- 
cine and Dentistry, Rochester, N.Y. 

. Hepato-renal factors in circulatory homeos- 
tasis XXI. Quantitative immunochemistry 
of ferritin and apoferritin. Abraham Mazur 
and Ephraim Shorr*. Dept. of Medicine, 
Cornell Univ. Medical College and The New 
York Hospital, New York City. 

. Electrometric method for the determination 
of red blood cell and plasma cholinesterase 
activity. Harry O. Michel (introduced by 
William H. Summerson). Biochemistry Sec- 
tion, Medical Div., Army Chemical Center, 
Md. 

. Metabolic conversion of the carbon chain of 
pL-lysine- —C' to L-arginine in the dog. 
Leon L. Miller. Dept. of Radiation Biology, 
Univ. of Rochester School of Medicine and 
Dentistry, Rochester, N.Y. 

. Enzymatic mechanism of arginine synthesis. 
S. Ratner and Anne Pappas*. Dept. of 
Pharmacology, New York Univ., College of 
Medicine. 

. Studies on prolamines treated with nitrogen 
trichloride. II. Acetylated zein. L. Reiner, 
Fernanda Misani*, Philip Weiss*, M. G. 
Cordasco* and T. W. Fair*. Research Labs., 
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Wallace & Tiernan Products, Inc., Bloom- 
field, N.J. 


. Tissue collagen in experimental scurvy. Wm. 


v. B. Robertson (introduced by H. B. Pierce). 
Div. of Experimental Medicine and Dept. of 
Biochemistry, College of Medicine, Univ, of 
Vermont, Burlington. 


. Chemical changes in isotonic saline solutions 


placed in successively lower levels of human 
small intestine. C. S. Robinson, Gladys R. 
Bucher* and D. Dziewiatkowski*. Dept. of 
Biochemistry, Vanderbilt Univ., Nashville. 


. Effects of India ink injections in avitaminosis 


A. Stelios C. Samaras*, Nicholas Dietz, Jr.* 
and Victor E. Levine. .Dept. of Biological 
Chemistry and Nutrition, Creighton Univ. 
School of Medicine, Omaha. 


. Optical and side-chain specificity of leucine 


amino-peptidase. Emil L. Smith and W. J. 
Polglase*. Lab. for the Study of Hereditary 
and Metabolic Disorders, and Depts. of Bio- 
chemistry. and Medicine, Univ. of Utah, 
School of Medicine, Sali Lake City. 


. Combined ultraspectrographic and chemical 


studies in cerebrospinal fluids (CSFs) in 
normal and pathologic conditions. M. 
Speigel-Adolf and H. T. Wycis*. Depts. of 
Colloid Chemistry and Neurosurgery, Temple 
Univ. Medical School and Hospital, Phila- 
delphia. 


. Relative importance of plasmatic and vascu- 


lar factors of hemostasis in the hemorrhagic 
diathesis of liver dysfunction. Mario Stefa- 
nini (introduced by A. J. Quick). Dept. of 
Biochemistry, Marquette Univ. School of 
Medicine, Milwaukee and Dept. of Internal 
Medicine, Univ. of Romas, Italy. 


. L-Alanine oxidase of rabbit kidney and liver. 


J. L. Stilland M. V. Buell (introduced by D. 
E. Green). Inst. of Enzyme Research, Univ. 
of Wisconsin, Madison. 


. Changes in the cholesterol concentration of rat 


liver homogenates during incubation. Leon 
Swell* and C. R. Treadwell. Dept. of Bio- 
chemistry, George Washington Univ. School 
of Medicine, Washington, D.C. 


. Dietary effects on liver xanthine oxidase. W. 


W. Westerfeld and Dan A. Richert*. Dept. of 
Biochemistry, Syracuse Univ. College of 
Medicine. 


. Metabolism of tissue cultures of mouse-brain 


in relation to propagation of Theiler’s GD 
VII virus. Richard J. Winsler and Harold E. 
Pearson*. Depts. of Biochemistry and Bac- 
teriology, Univ. of Southern California School 
of Medicine and the Lab. Div. of the Los 
Angeles County Hospital. 


. Prolongation of pentobarbital sodium anes- 
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thesia by nitrates and nitrites. Harold 
Wooster* and F. William Sunderman. Mellon 
Inst., Pittsburgh; Cleveland Clinic. 

33. Effect of antimalarial agents on adenosine 
triphosphatase of snake venoms. FE. Albert 
Zeller (introduced by Marschelle H. Power). 


Div. of Biochemistry, Mayo Foundation, 
Rochester, Minn. 

34. Effect of ultrasonic vibrations on the release 
and inactivation of paramecin. L. P. Zill* 
and W. J. van Wagtendonk. Dept. of Zoology, 
Indiana Univ., Bloomington. 





THE AMERICAN SOCIETY FOR PHARMACOLOGY AND 
EXPERIMENTAL THERAPEUTICS 


Thirty-ninth Annual Meeting 


An asterisk following an author's 


Tuespay, Aprit 19, 9:00 a.m. 
Hypnotics and Analgesics 


LODGE ROOM A 
A. P. Richardson, Chairman 


. A modified ultraviolet spectrophotometric 
method for quantitative determination of 
barbiturates. Thelma C. Gould, Elizabeth L. 
Mayo and Karl P. Bowman (introduced by 
Charles H. Hine). Divisions of Pharmacology 
and Experimental Therapeutics and of Psy- 
chiatry, Univ. of California Medical School, 
and Langley Porter Clinic, State Dept. of 
Mental Hygiene, San Francisco. 

. Thiopental hypnosis in rabbits on experi- 
mental diets. B. De Boer. Dept. Pharma- 
cology, St. Louis Univ. School of Medicine. 

. The liver as the major organ involved in the 
detoxication of thiopental by the dog. A. R. 
Kelly* and F. E. Shideman. Dept. Pharma- 
cology, Univ. of Michigan, Ann Arbor. 

. Some metabolic factors contributing to the 
course of pentothal anesthesia. Claudia M. 
Ratliff,* A. H. Maloney, James R. Tureman* 
and Walter M. Booker. Dept. Pharmacology, 
School of Medicine, Howard Univ., Washing- 
ton, D.C. 

. Changes in blood volume during prolonged 
pentothal anesthesia. James R. Tureman,* 
A. H. Maloney, Walter M. Booker and 
Claudia M. Raitliff.* Dept. Pharmacology, 
College of Medicine, Howard Univ., Washing- 
ton, D.C. 

. Fate of pentothal in man. Lester C. Mark,* 
Philip A. Lief,* E. M. Papper,* E. A. Roven- 
stine, Eleonore Bernstein* and Bernard B. 
Brodie. Depts. Anesthesia and Biochemistry, 
New York Univ. College of Medicine, and 
New York Univ. Research Service, Gold- 
waterMemorial Hospital, New York City. 

. Effects of ions and enzyme inhibitors on break- 
down of pentobarbital by rat liver slices. J. 
B. Kahn, Jr. (introduced by J. M. Coon). 
Dept. Pharmacology, Univ. of Chicago, Ill. 

. Pentobarbital tolerance in rabbits. B. A. 
Westfall (introduced by J. K. W. Ferguson). 
Dept. Physiology and Pharmacology, Medical 
School, Univ. of Missouri, Columbia. 
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9. Effect of pentobarbital on response of the 
cardiovascular system of dogs to epineph- 
rine, acetylcholine and tilting. James L. 
Morrison, Harry A. Walker and Arthur P. 
Richardson. Dept. Pharmacology, Emory 
Univ. School of Medicine, Emory Univ., Ga. 

10. A warm wire analgesimeter. R. H. Lee,* H. L. 
Williams* and Carl C. Pfeiffer. Dept. Phar- 
macology, Univ. of Illinois College of Medi- 
cine, Chicago. 

11. Quality and potency determination of anal- 
getics. D. D. Bonnycastle and Johannes 
Ipsen, Jr.* Laboratory of Pharmacology, 
Yale Univ. School of Medicine, New Haven, 
Conn. 

12. The physiological disposition of aminopyrine 
in man. Julius Axelrod* and Bernard B. 
Brodie. Dept. Biochemistry, New York Univ. 
College of Medicine, and New York Univ. 
Research Service, Goldwater Memorial Hospi- 
tal and Laboratory of Industrial Hygiene, 
New York City. 

13. Respiration apparatus for rabbits and its use 
in the study of piperidine analgesics. R. H. 
K. Foster and B. DeBoer. Dept. Pharma- 
cology, St. Louis University School of Medi- 
cine. 


TuEspAy, APRIL 19, 9:00 a.m. 


Autonomic Agents 


ROOM 2 
E. J. Fellows, Chairman 


1. An attempt to systematize the actions of 
epinephrine substitutes on smooth muscle 
organs. C. H. Thienes, Jack Lanley* and 
Walter Mattison*. School of Medicine, Univ. 
of Southern California, Los Angeles. 

2. Bronchodilator action of butanol derivatives. 
A. M. Lands, O. H. Siegmund* and Estelle 
Ananenko,* Biology Division, Sterling-Win- 
throp Research Institute, Rensselaer, N. Y. 

3. Vasoconstrictor activity of epinephrine, 
ephedrine and a new sympathomimetic 
diamine 1-(m-hydroxyphenyl)-N?-methyl- 
ethylene diamine (NU-1683). Howard 
Wayne,* Lewis Franklin* and Harold D. 
Green. Dept. Physiology and Pharmacology, 
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Bowman Gray School of Medieine of Wake 
Forest College, Winston-Salem, N.C. 

. Effects of epinephrine, ephedrine and 1-(m- 
hydroxyphenyl)-N?-methyethylene diamine 
(NU-1683) on the coronary blood flow. 
Adam B. Denison, Jr.,* Ben J. Lawrence, 
Jr.* and Harold D. Green. Dept. Physiology 
and Pharmacology, Bowman Gray School of 
Medicine of Wake Forest College, Winston- 
Salem, N.C. , 

. Adrenergic-like action of acetylcholine on the 
isolated rabbit heart. H. D. Bruner and 
Kwang Soo Lee.* Dept. Pharmacology, Univ. 
of North Carolina, Chapel Hill. 

. Observations on several cyclohexyl and 
phenyl alkylamines. Edward Macko* and 
Edwin J. Fellows. Dept. of Pharmacology, 
Temple Univ. School of Medicine, Phila- 
delphia. 

. Tachyphylaxis of sympathomimetic . drugs. 
Lloyd D. Seager and William Weiss.* Dept. 
Pharmacology and Anesthesiology, Woman’s 
Medical College of Pennsylvania, Phila- 
delphia. 

. Differentiation of sympathetic from parasym- 
pathetic drugs by measurements of phase- 
boundary potentials. 7. C. Barnes and R. 
Beutner. Hahnemann Medical College and 
Hospital of Philadelphia. 

. Studies on the metabolism of radioactive 
nicotine. A. Ganz (introduced by F. E. 
Kelsey). Dept. Pharmacology, Univ. of 
Chicago. 

. Studies on the pharmacology of N, 1-dimethyl 
hexylamine (Oenethyl). J. H. Wills. Dept. 
Pharmacology, Univ. of Tennessee, Memphis 
(Physiol.). 

. A new colorimetric reaction for the deter- 
mination of epinephrine. Samuel Natelson 
and Joseph B. Pincus (introduced by Albert 
E. Sobel). Depts. Chemistry and Pediatrics, 
Jewish Hospital of Brooklyn, N. Y. (Bio- 
chem.). 


TueEspay, AprIL 19, 1:30 p.m. 
Antibiotics 


LODGE ROOM A 


C. F. Schmidt, Chairman 

1. Synergistic chemotherapeutic effect of penicil- 
lin and aurothioglucose (solganal). Arnold 
Grandage, Leila Diamond, Marvin Rosen- 
krantz, Jeanne H. Chase, Richard Tislow and 
Erwin Schwenk (introduced by H. B. Haag). 
Biological Research Laboratories, Schering 
Corporation, Bloomfield, N. J. 


y 
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2. Potentiation by means of carbon dioxide of 


the action of penicillin against pneumococ- 
cus infection. Richard W. Whitehead, J. 
Howard Williamson,* William E. Clapper ,* 
Joseph N. Spencer* and William B. Draper. 
Depts. Pharmacology and Bacteriology, Univ. 
of Colorado Medical Center, Denver. 


. Influence of roentgen rays on potency of pen- 


icillin. Marcus Ostro* and David I. Macht. 
Depts. Pharmacology and Radiology, Sinai 
Hospital, Baltimore. 


. Guanidine: the agent responsible for the con- 


vulsive response to intracisternally in- 
jected streptomycin. S. Kuna,* F. Cuchie* 
and H. Molitor. Merck Institute for Thera- 
peutic Research, Rahway, N. J. 


. Renal clearance of streptomycin. A. O. Edi- 


son,* V. C. Jelinek* and G. E. Boxer. Merck 
Institute for Therapeutic Research and the 
Research Laboratories of Merck & Co., Inc., 
Rahway, N. J. 


. Binding of streptomycin to plasma proteins. 


G. E. Boxer, V. C. Jelinek* and A. O. Edi- 
son.* Research Laboratories of Merck & Co., 
Inc., and the Merck Institute for Therapeutic 
Research, Rahway, N. J. 


. Streptomycin content of brain and other tis- 


sues after parenteral injection. J. HE. Haw- 
kins, Jr., G. E. Boxer and V. C. Jelinek.* 
Merck Institute for Therapeutic Research and 
the Research Laboratories of Merck & Co., 
Rahway, N. J. 


. Aureomycin: protective effect in experimental 


Rocky Mountain spotted fever with par- 
ticular reference to intermittent treatment. 
Ludwik Anigstein, Dorothy M. Whitney and 
Joe Beninson (introduced by G. A. Emerson). 
Rickettsial Research Laboratory, Dept. Pre- 
ventive Medicine and Public Health, Univ. 
of Texas Medical Branch, Galveston. 


. Comparison of the actions of chloramphenicol 


(chloromycetin) and penicillin G against 
experimental relapsing fever. Paul E Thomp- 
son and Mary C. Dunn (introduced by A. C. 
Bratton). Research Laboratories ,Parke, Davis 
& Co., Detroit. 


. Interrelationship between chloramphenicol 


(chloromycetin) and enzymatic systems. 
Grant N. Smith and Cecilia Worrell (intro- 
duced by O. D. Bird). Research Laboratories, 
Parke, Davis & Co., Detroit (Biochem.) 


. Chloramphenicol (chloromycetin), a new anti- 


biotic; toxicity, absorption, excretion and 
pathology in animals. O. M. Gruhzit, R. A. 
Fiskin,* T. F. Reutner* and Edith Martino.* 
Research Laboratories, Parke, Davis & Co., 
Detroit (Pathol.). 


. Tissue distribution, excretion and metabolic 


fate of chloramphenicol (chloromycetin). 
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Anthony J. Glazko, Loretta M. Wolf* and 
Wesley A. Diull.* Research Laboratories, 
Parke, Davis & Co., Detroit (Physiol.). 

13. Identification of chloramphenicol (chloro- 
mycetin) degradation products by paper 
chromatography. Wesley A. Dill* and An- 
thony J. Glazko. Research Laboratories, 
Parke, Davis & Co., Detroit (Physiol.). 


TurEspAy, APRIL 19, 4:15 P.M. 
Pharmacology Business Meeting 


LODGE ROOM A 


Tuespay, APRIL 19, 8:00 P.M. 
Joint Session of the Federation 


AUDITORIUM 
Program on page 418 


TueEspay, ApriIt 19, 1:30 P.M. 
Drug Toxicity 
ROOM 2 


O. G. Fitzhugh, Chairman 

1. Loss of As from tissues by volatilization. 
Randolph Clements,* J. Eugene Hill,* 
Hershel G. Tree,* P. L. Ewing and G. A. 
Emerson. Dept. Pharmacology, Univ. of 
Texas Medical Branch, Galveston. 

2. Arsenic content of normal hair in the Chicago 
area. W. J. R. Camp and V. A. Gant,* Dept. 
Toxicology, Univ. of Illinois, Chicago. 

3. Observations on administration of BAL in 
selenium poisoning. J. B. Belogorsky* and 
Donald Slaughter. Dept. Physiology and 
Pharmacology, Univ. of South Dakota School 
of Medicine, Vermillion. 

4. Chronic toxicity of phenylmercuric acetate 
and mercuric acetate in the rat. Edwin P. 
Laug, O. G. Fitzhugh, Frieda Kunze* and 
A. A. Nelson. Division of Pharmacology, 
Food and Drug Administration, Federal 
Security Agency, Washington, D.C. 

5. Determination of beryllium in biological ma- 
terial. 7. Y. Toribara, W. F. Neuman, A. L. 


Underwood and M. W. Cucci (introduced by ° 


H.C. Hodge). Dept. Radiation Biology, Univ. 
of Rochester, N. Y. 

6. Correlation between toxicity by inhalation and 
the physical properties of beryllium oxide. 
R. H. Hall, S. Laskin, G. Sprague and B. H. 
Brown (introduced by H. C. Hodge). Dept. 
Radiation Biology, Univ. of Rochester, N. Y. 





7. Further data on the feeding of beryllium salts 
to laboratory animals. Z. A. Maynard,* 
W. L. Downs,* J. K. Scott* and H.C. Hodge. 
Dept. Radiation Biology, Univ. of Rochester, 
N.Y. 

8. Preliminary studies of beryllium poisoning: 
II. One-year studies by intratracheal in- 
jection. C. W. LaBelle, P. Morrow, C. Booth, 
F. Wescott and G. Melville (introduced by 
H. C. Hodge). Dept. Radiation Biology, 
Univ. of Rochester, N. Y. 

9. Acute inhalation toxicity of beryllium sulfate 
in animals. H. EF. Stokinger, G. F. Sprague, R. 
H. Hall, J. K. Scott, F. A. Smith, B. H. 
Brown, and A. Pettengill (introduced by H.C. 
Hodge). Dept. Radiation Biology, Univ. of 
Rochester, N.Y. 

10. Investigation of clinical criteria in beryllium 
poisoning. C’. J. Spiegl, F. A. Smith, L. J. 
LaFrance and J. W. Keating (introduced by 
H.C. Hodge). Dept. Radiation Biology, Univ. 
of Rochester, N. Y. 

11. Distribution and excretion of beryllium sul- 
phate using Be’ as a tracer. James K. Scott 
and William Neuman (introduced by H. C. 
Hodge). Dept. Radiation Biology, Univ. of 
Rochester, N. Y. 

12. Metabolic studies in beryllium patients. Joe 
W. Howland and Christine Waterhouse (in- 
troduced by H. C. Hodge). Dept. Radiation 
Biology, Univ. of Rochester, N. Y. 





Turspay, ApriIL 19, 4:15 P.M. 
Pharmacology Business Meeting 


LODGE ROOM A 





Tuespay, Aprit 19, 8:00 p.m. 
Joint Session of the Federation 


AUDITORIUM 
Program on page 418 





WEDNESDAY, APRIL 20, 9:00 a.m. 
Autonomic Agents 


LODGE ROOM A 
C. H. Thienes, Chairman 

1. A simple method for determining the degree 
of vascular sympatholytic action. Raymond 
P. Ahlquist. Dept. Pharmacology, Univ. of 
Georgia School of Medicine, Augusta. 

2. Epinephrine and dibenamine in the alarm 
reaction. Joseph Seifter, William E. Ehrich, 
Albert J. Begany* and George M. Hudyma.* 
Wyeth Institute of Applied Biochemistry, and 
the Graduate School of Medicine of the Univ. 
of Pennsylvania, Philadelphia. 
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3. Responses to epinephrine and norepinephrine - 


after dibenamine. Walter A. Freyburger,* 
Luis R. Capo* and Gordon K. Moe. Dept. 
Pharmacology, Univ. of Michigan, Ann Ar- 
bor. 

. Adrenolytic activity of a number of N-phenyl- 
isopropyl-beta-haloethylamines. Glenn E. 
Ullyot,* James Kerwin,* Edwin J. Fellows 
and Edward Macko.* Research Division, 
Smith, Kline & French Laboratories, Phila- 
delphia, and Dept. Pharmacology, Temple 
Univ. School of Medicine, Philadelphia. 

. Pharmacological studies on 2-(N-p’-tolyl-N- 
(m’-hydroxypheny])-aminomethy]-) imi- 
dazoline hydrochloride (C-7337). M. R. 
Warren, R. A. Woodbury and J. H. Trapold.* 
Division of Pharmacology, Univ. of Ten- 
nessee, Memphis. 

. Pharmacologic properties of 2-(N-p’-tolyl- 
N-(m’/-hydroxyphenyl)-aminomethyl)- imi- 
dazoline hydrochloride (C-7337), a sym- 
patholytic. Elizabeth A. Herrold,* Anne 
Cameron,* Alfred Earl,* Frank Roth,* James 
Smith,* Nicoline Smith,* Elizabeth Soren- 
sen* and Bradford N. Craver. Division of 
Macrobiology, Research Dept., Ciba Phar- 
maceutical Products, Inc., Summit, N. J. 

. A study of the effect of adrenergic blocking 
agents on the vasopressor response to 
epinephrine. David Russell* and Graham 
Chen. Research Laboratories, Parke, Davis 
& Co., Detroit. 

. Pharmacologic and sensitizing properties of 
SY-28 when administered by ion transfer. 
Arthur A. Rodriquez,* Jules H. Last and 
Adolph Rostenberg, Jr.* Depts. Physical 
Medicine, Pharmacology, Dermatology and 
Allergy Unit, Univ. of Illinois College of 
Medicine, Chicago. 

. Cutaneous administration of adrenergic block- 
ing agents by ion transfer. Jules H. Last, 
Arthur A. Rodriquez* and Isadore Pitesky.* 
Depts. Pharmacology and Physical Medi- 
cine, Univ. of Illinois College of Medicine, 
Chicago. 

. A new adrenergic blocking agent. Francis G. 
Henderson* and K. K. Chen. The Lilly Re- 
search Laboratories, Eli Lilly & Co., In- 
dianapolis. 

. Adrenolytic activity of a series of N-(9- 
fluorenyl) -beta-—chlorethylamines. James 


Kerwin,* Glenn E. Ullyot,* Edwin J. Fel-. 


lows and Edward Macko.* Research Division, 
Smith, Kline, &, French Laboratories, and 
Dept. Pharmacology, Temple Univ. School of 
Medicine, Philadelphia. 

. Ganglionic blocking action of diethylamino- 
ethanol. Byron B. Clark and Maurice M. 
Helpern.* Dept. Pharmacology, Tufts Col- 
lege Medical School, Boston, Mass. 


FEDERATION PROCEEDINGS 
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WEDNESDAY, ApRIL 20, 9:00 a.m. 


Anticonvulsants and Analgesics 


ROOM 2 
E. M. K. Geiling, Chairman 


. Pharmacological studies of phenacetylurea 


(Phenurone), an anticonvulsant drug. Guy 
M. Everett (introduced by R. K. Richards). 
Dept. Pharmacology, Abbott Research Labora- 
tories, North Chicago, Ill. 


. Comparative anticonvulsant potencies of 


some phenylhydantoins and their corres- 
sponding phenylacetylureas. Ewart A. Swin- 
yard and James E. P. Toman. Depts. Phar- 
macy, Pharmacology and Physiology, Univ. 
of Utah College of Medicine and College of 
Pharmacy, Salt Lake City. 


. Electroshock seizures in the hamster and their 


modification by antiepileptic drugs. Ed- 
ward H. Lanphier (introduced by Carl C. 
Pfeiffer). Dept. Pharmacology, Univ. of 
Illinois College of Medicine, Chicago. 


. A comparative study of anticonvulsant ac- 


tivities of antiepileptic drugs by electro- 
shock methods in cats, rats and mice. Charles 
R. Ensor* and Graham Chen. Research Lab- 
oratories, Parke, Davis & Company, Detroit. 


. Timed intravenous infusion of metrazol or 


strychnine in anticonvulsant testing. Mar- 
shall J. Orloff,* H. L. Williams * and Carl C. 
Pfeiffer. Dept. Pharmacology, Univ. of II- 
linois College of Medicine, Chicago. 


. Effect of tridione (3,3,5-trimethyl oxazoli- 


dine-2,4-dione) on the respiration of mouse 
brain. J. D. Taylor,* R. K. Richards and G. 
M. Everett.* Dept. Pharmacology, Abbott 
Research Laboratories, North Chicago, Il. 


. Colour and crystal tests for the identification 


of methadon and isomethadon. G. H. W. 
Lucas. Dept. Pharmacology, Univ. of Toronto, 
Canada. 


. Respiration of human brain slices and the 


effects of morphine and methadone on oxy- 
gen uptake. H. W. Elliott, V. C. Sutherland* 
and E. B. Boldrey,* Divisions of Pharma- 
cology and Experimental Therapeutics and of 
Neurological Surgery, Univ. of California 
Medical School, San Francisco. 


. Effect of cholinesterase inhibitors on the per- 


meability of dog erythrocytes in vitro. 
Margaret E. Greig and William C. Holland.* 
Dept. Pharmacology, Vanderbilt Univ. Medi- 
cal School, Nashville, Tenn. 


. Tolerance in rats to new synthetic analgesic 


drugs. John R. Lewis (introduced by A. M. 
M. Lands). Biology Division, Sterling-Win- 
throp Research Institute, Rensselaer, N.Y. 


. Studies on the fate of dl-methadon. H. Leong 


Way, Chen-yai Sung* and William P. Me- 
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Kelway.* Dept. Pharmacology, George Wash- 
ington Univ. School of Medicine, Washington, 
D.C. 

12. In vitro oxidation of morphine by tissue 
homogenates. L. C. Abood and Ernest Kun 
(introduced by Julius M. Coon). Dept. 
Pharmacology, Univ. of Chicago, Ill. 

13. A comparison of heptazone (4,4-dipheny]-6- 
morpholinoheptanone-3-hydrochloride) with 
other analgesic drugs. Lars Flataker* and 
Charles A. Winter. Merck Institute for Thera- 
peutic Research, Rahway, N. J. (Physiol.) 


WEDNESDAY, APRIL 20, 1:30 P.M. 
Cardiac Agents 


LODGE ROOM A 


R. P. Walton, Chairman 

. Relative potencies of various cinchona al- 
kaloids in patients with auricular fibrilla- 
tion. Walter Modell, Samuel J. Shane,* 
Conrado Dayrit* and Harry Gold. Dept. 
Pharmacology, Cornell Univ. Medical Col- 
lege, the Cardiovascular Research Unit of the 
Beth Israel Hospital and the Cardiac Service 
of the Hospital for Joint Diseases, New York 
City. 

. Xanthine studies: (1) effects of aminophyllin, 
1,3-diethyl-8-bromoxanthine and 1,3- 
dimethyl-8-chloroxanthine on cardiac out- 
put. D. M. Green, W. C. Bridges,* A. D. 
Johnson,* J. H. Lehmann,* F. Gray* and L. 
Field.* School of Medicine, Univ. of Washing- 
ington, Seattle. 

. Potency and pharmacological actions of nerii- 
folin, a glycoside of thevetia nerifolia. 
Kalman C. Mezey (introduced by M. B. 
Chenoweth). Cesar Uribe-Piedrahita Re- 
search Laboratories, Bogota, Colombia. 

. Induction of idioventricular rhythms by 1-1-1 
trichlorethane and epinephrine. Barbara 
R. Rennick,* S. Donald Malton,* G. K. Moe 
and M. H. Seevers. Dept. Pharmacology, 
Univ. of Michigan, Ann Arbor. 

. A single injection method for the assay of 
digitalis in pigeons. H. A. Braun and L. M. 
Lusky.* Division of Pharmacology, Food and 
Drug Administration, Federal Security 
Agency, Washington, D.C. 

. Respiratory activity in vitro of cardiac muscle 
of ouabainized dogs. Albert Wollenberger 
(introduced by Otto Krayer). Dept. Phar- 
macology, Harvard Medical School, Boston, 
Mass. 

. Cardiac-active principles in osage orange. 
R. A. Waud, C. W. Gowdey* and J. S. 
Loynes.* Dept. Pharmacology, Univ. of West- 
ern Ontario, London, Canada. 

. Comparative fluorimetric vs. biologic assays 


(human and animal) of fractions of digitalis 
purpurea. Louis Sciarini* and William T. 
Salter. Dept. Pharmacology, Yale Univ. 
School of Medicine, New Haven, Conn. 


. Inotropic synergism between digitalis bodies 


and serum calcium. William T. Salter, John 
Gemmel* and Louis Sciarini.* Dept. Phar- 
macology, Yale Univ. School of Medicine, 
New Haven, Conn. 


. Comparative effect of digitoxin and ouabain 


on auriculoventricular conduction in the 
dog heart. Rafael Mendez and José Pisanty.* 
Dept. Physiology and Pharmacology of the 
National Institute of Cardiology, Mexico 
City. 


. Failure of alpha tocopheyol to influence chest 


pain in patients with heart disease. Seymour 
H. Rinzler,* Hyman Bakst,* Zachary H. 
Benjamin,* Audrie L. Bobb* and Janet 
Travell. Cardiovascular Research Unit of 
Beth Israel Hospital, and the Dept. Pharma- 
cology, Cornell Univ. Medical College, New 
York City. 


. Relative local emetic activity of glycosides 


of the digitalis series in cats. Romulo Gue- 
vara,* Walter Modell, Theodore Greiner,* 
Melvin Moore,* Abraham Blumer,* Harold 
Evans* and Harry Gold. Dept. Pharmacology, 
Cornell Univ. Medical College, New York 
City. 


. Absence of antifibrillatory effect in quaternary 


nitrogen compounds John E. Schults* and 
Joseph R. DiPalma. Depts. Physiology and 
Medicine, Long Island College of Medicine, 
Brooklyn, N. Y. (Physiol.) 


. Antifibrillatory properties N-methyl-N-(3,4- 


dimethoxybenzyl) beta-(4-methoxypheny])- 
ethylamine hydrochloride. Joseph R. Di- 
Palma, Joseph J. Lambert,* Richard A. 
Reiss* and John E. Schults.* Depts. Physi- 
ology and Medicine, Long Island College of 
Medicine, Brooklyn, N. Y. (Physiol.) 


WEDNESDAY, APRIL 20, 1:30 P.M. 
Drug Toxicity 
PARLOR F 
P. J. Hanzlik, Chairman 


1. Studies on the storage of DDT in the fat of the 


rat. Frieda Kunze,* A. A. Nelson, O. G. 
Fitzhugh and Edwin P. Laug. Division of 
Pharmacology, Food and Drug Administra- 
tion, Federal Security Agency, Washington, 
D.C. 


2. Rate of disappearance of isomers of benzene 


hexachloride from fat depots in rats. John 
P. Frawley* and O. Garth Fitzhugh. Division 
of Pharmacology, Food and Drug Adminis- 
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tration, Federal Security Agency, Washing- 
ton, D.C. 


‘3. A comparison of the chronic toxicity of alpha, 


beta and gamma isomers of benzene hexa- 
chloride. O. G. Fitzhugh, A. A. Nelson and 
Oma L. Holland.* Division of Pharmacology, 
Food and Drug Administration, Federal 
Security Agency, Washington, D.C. 

. Studies in the pharmacologic action of chlor- 
dane. EZ. F. Stohlman, W. T. S. Thorp and 
M. I. Smith. Experimental Biology and 
Medicine Institute, National Institutes of 
Health, Bethesda, Md. 

. Subacute respiratory toxicity of a new in- 
secticide activator in ‘aerosol bomb’ mix- 
ture. Robert O. Bauer and Walter W. Jetter 
(introduced by George L. Maison). Dept. 
Pharmacology, Boston Univ. School of Medi- 
cine, Boston. 

. Effect of acetate donors on creatinine levels 
in blood and urine in dogs. A. Kandel* and 
Maynard B. Chenoweth. Dept. Pharmacology, 
Univ. of Michigan, Ann Arbor. 

. Prevention of fluoroacetate poisoning by ace- 
tate donors. Maynard B. Chenoweth, Edward 
B. Scott* and S. Louise Seki.* Dept. Pharma- 
cology, Univ. of Michigan, Ann Arbor. 

. Synergistic effect of sodium acetate and etha- 
nol in antagonizing sodium fluoroacetate 
(1080) poisoning in mice. W. W. Tourtellotte* 
and J. M. Coon. Univ. of Chicago Toxicity 
Laboratory and the Dept. Pharmacology, 
Univ. of Chicago, Ill. 

. Effect of fluoroacetate on oxidative processes 
in frog muscle. Donald A. Clarke,* James F. 
Toole* and Walter F. Riker. Dept. Pharma- 
cology, Cornell Univ. Medical College, New 
York City. 

. Effect of renal dysfunction on the urinary ex- 
cretion of fluoride in the rabbit. F. A. Smith 
and D. E. Gardner (introduced by H. C. 
Hodge). Dept. Radiation Biology, Univ. of 
Rochester, N. Y. 

. Influence of alpha-naphthylthiourea (ANTU) 
on iodine metabolism. Richard U. Byerrum,* 
Kenneth W. Cochran* and Kenneth P. Du- 
Bois. Univ. of Chicago Toxicity Laboratory 
and the Dept. Pharmacology, Univ. of Chicago. 
. Toxicity of N-p-chlorophenyldiazothiourea 
(Promurit) to mammals. Kenneth W. Coch- 
ran* and Kenneth P. DuBois. Univ. of Chicago 
Toxicity Laboratory and the Dept. Pharma- 
cology, Univ. of Chicago, Til. 

. An ultraviolet spectrophotometric method for 
the determination of benzene hexachloride. 
Bernard Davidow and Geoffrey Woodard 
(introduced by R. L. Grant). Division of 
Pharmacology, Food and Drug Administra- 
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tion, Federal Security Agency, Washington, 
D. C. (Biochem.) 


WEDNESDAY, APRIL 20, 1:30 P.M. 


General Pharmacology 


ROOM 2 
E. R. Loew, Chairman 


. Uptake of bromsulphthalein by the liver of 


the rat II. Studies with radioactive brom- 
sulphthalein (BSP). John Krebs* and Ralph 
W. Brauer. Dept. Pharmacology and Experi- 
mental Therapeutics, School of Medicine, 
Louisiana State Univ., New Orleans. 


. A screening test for radiopaque drugs. A. 


Light,* P. B. Dews,* J. Tornaben,* E. H. 
Lang,* Stata Norton* and Edwin J. de Beer. 
The Wellcome Research Laboratories, Tuck- 
ahoe, N.Y. 


. A method for rapid graphic solution of time- 


per cent effect curves. John T. Litchfield, 
Jr. Chemotherapy Division, Stamford Re- 
search Laboratories, American Cyanamid 
Company, Stamford, Conn. 


. Separation by fluoroacetate of energy sources 


for smooth muscle contraction. James R. 
Weeks* and Maynard B. Chenoweth. Dept. 
Pharmacology, Univ. of Michigan, Ann Ar- 
bor. 


. Relationship of chemical structure to biliary 


concentration in experimental cholecystog- 
raphy. James O. Hoppe and S. Archer 
(introduced by A. M. Lands). Biology Divi- 
sion, Sterling-Winthrop Research Institute, 
Rensselaer, N. Y. 


. Effects of podophyllotoxin and picropodo- 


phyllin on the intact intestine and salivary 
secretion of non-anesthetized dogs. Mar- 
garet G. Kelly,* Aldo P. Truant* and Paul 
K. Smith. Dept. Pharmacology, George 
Washington Univ. School of Medicine, 
Washington, D. C. 


. Effect of podophyllotoxin on enzymes and 


tissue metabolism. Zelma Baker Miller, 
Clarke Davison* and Paul K. Smith. Dept. 
Pharmacology, George Washington Univ. 
School of Medicine, Washington, D. C. 
(Biochem.) 


. Alteration of the activity of the human gas- 


trointestinal tract with dihydroergocornine 
methanesulfonate (D. H. O. 180). W. D. 
Bennett,* L. E. Morris* and O. Sidney Orth. 
Depts. Anesthesiology and Pharmacology, 
Univ. of Wisconsin Medical School, Madison. 


. Effect of some vasodilators and sedatives on 


gastric secretion. Robert S. Schlesinger,* 
F. Steigmann and Leo L. Hardt.* Hektoen 








ton, 


allay 





Institute for Medical Research of Cook County 
Hospital, and the Depts. Internal Medicine, 
University of Illinois College of Medicine 
and Stritch School of Medicine, Loyola 
Univ., Chicago . 

10. Evaluation of drugs possessing anti-dysmenor- 
rhoea properties. R. A. Woodbury and 
Paul P. C. Feng.* Division of Pharmacology, 
Univ. of Tennessee, Memphis. 

11. Influences of progesterone and testosterone on 
reactivity of rabbit myometrium to oxy- 
tocin and vasopressin. Paul P. C. Feng* and 
R. A. Woodbury. Division of Pharmacology, 
Univ. of Tennessee, Memphis. 

12. Determination of diethylstilbestrol in urine. 

R. S. Teague, Christian Wingard* and Albert 

E. Brown.* Dept. Pharmacology, Medical 

College of Alabama, Birmingham. 


WepNEspDAY, AprRIL 20, 7:00 P.M. 


Joint Session, The Biometric Society, Eastern 
North American Region, and The 
Pharmacological Society 


BALLROOM—, BOOK-CADILLAC HOTEL 


Biometrical Clinic on Pharmacological Problems 
followed by general discussion 
Chairman: Lloyd C. Miller, Sterling-Winthrop 
Research Institute, Rensselaer, N. Y. 
Discussants 
1. C. I. Bliss, Connecticut Agricultural Experi- 

ment Station, New Haven, Conn. 

2. A. E. Brandt, U. S. Atomic Energy Commis- 
sion, New York City. 

3. K. A. Brownlee, E. R. Squibb and Sons, New 
Brunswick, N. J. 

4. D. B. Delury, Ontario Research Foundation, 
Toronto. Others to be announced later. 
The problems will be selected from those 
proposed by the pharmacologists for dis- 
cussion at this session. 


WEDNEsDAY, APRIL 20, 9:30 P.M. 
Federation Mixer 


HOTEL STATLER BALLROOM 


TuHurspay, APRIL 21, 9:00 a.m. 
Autonomic Agents 


LODGE ROOM A 


. C.C. Pfeiffer, Chairman 
1. Pharmacology of a new cholinergic agent. 
W. Clarke Wescoe* and Walter F. Riker. Dept. 
Pharmacology, Cornell Univ. Medical College, 
New York City. 
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2. 


10. 


11 


12 








Effects of 3-acetoxy phenoxy trimethylam- 
monium methylsulphate on neuromuscular 
function. Walter F. Riker and W. Clarke 
Wescoe.* Dept. Pharmacology, Cornell Univ. 
Medical College, New York City. 


. Actions of calcium and tetraethylammonium 


ions on the rat diaphragm preparation. 
Charles J. Kensler (introduced by McKeen 
Cattell). Dept. Pharmacology, Cornell Univ. 
Medical College, New York City. 


. Effect of tetraethylammonium on the response 


of the isolated rabbit heart to nicotine. 
J. M. Coon, P. R. Salerno* and L. E. Ellin- 
wood.* Dept. Pharmacology, Univ. of Chicago, 
Til. 


. Effects of tetraethylammonium chloride on 


pain thresholds in man. Ralph R. Sonnen- 
schein,* Elizabeth H. Jenney* and Carl C. 
Pfeiffer. Depts. Pharmacology and Clinical 
Science, Univ. of Illinois College of Medicine, 
Chicago. 


. Ganglionic blocking action of ‘‘dibutoline.’’ 


Carl C. Gruhzit* and Gordon K. Moe. 
Dept. Pharmacology, Univ. of Michigan, Ann 
Arbor. 


. Mechanism of action of anticholinesterase. 


Theodore Koppanyi and Alexander G. Karcz- 
mar.* Dept. Pharmacology, Georgetown Univ. 
School of Medicine, Washington, D. C. 


. Skin penetration of radioactive anticholin- 


esterases—a direct quantitative method of 
study. EF. Ross Hart, Joseph H. Fleisher* and 
Amedeo S. Marrazzi. Toxicology Section, 
Medical Division, Army Chemical Center, 
Md. 


. Reaction of cholinesterase with diisopropyl 


fluorophosphate containing radioactive phos- 
phorus. Harry O. Michel* and Stephen Krop. 
Biochemistry and Pharmacology Sections, 
Medical Division, Army Chemical Center, Md. 

Studies on the inhibition of the cholinesterase 
activity of human blood plasma. II. Studies 
with hexaethyltetrapolyphosphate contain- 
ing C4, Ralph W. Brauer and Rita L. Pes- 
sotti:* Dept. Pharmacology and Experimental 
Therapeutics, School of Medicine, Louisiana 
State Univ., New Orleans. 

. Pharmacologic and toxicologic data concerning 
diethylaminoethyl ester of 1-phenyl-cyclo- 
pentane-1-carboxylic acid hydrochloride 
(Parpanit). Charles P. Kraatz,* Charles M. 
Gruber, Jr., Hubert L. Shields* and Charles 
M. Gruber. Dept. Pharmacology, Jefferson 
Medical College, Philadelphia. 

. Effect of diethylaminoethy] ester of 1-phenyl- 
cyclopentane-l-carboxylic acid hydrochlo- 
ride, ‘‘Parpanit,”’ on decerebrate rigidity, 

spinal reflexes and skeletal muscle Charles 
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M. Gruber, Charles P. Kraatz,* Charles M. 
Gruber, Jr. and Joan E. Copeland.* Dept. 
Pharmacology, Jefferson Medical College, 
Philadelphia. 


TuHurspDAy, APRIL 21, 9:00 a.m. 
Curare and Curariform Agents 


ROOM 2 


H. R. Hulpieu, Chairman 


. Effect of myanesin on extrapyramidal facili- 
tatory and inhibitory systems. EZ. Henne- 
man,* A. Kaplan* and K. Unna. Depts. 
Psychiatry and Pharmacology, Univ. of 
Illinois College of Medicine, Chicago. 

. Anticonvulsive properties of myanesin. K. 
Unna and A. Kaplan.* Dept. Pharma- 
cology, Univ. of Illinois College of Medicine, 
Chicago. 

. Preparation and pharmacological properties 
of the acid succinate of myanesin. Richard 
F. Riley and F. M. Berger (introduced by 
Harold C. Hodge). Depts. Pharmacology and 
Pediatrics, Univ. of Rochester, N.Y. 

. Oral activity of analogues of 3-ortho-toloxy-l, 
2-propanediol. John C. Burke, Richard K. 
Thomas, G. Lee Hassert, Jr. and Rita J. 
Wilkins (introduced by Charles R. Linegar). 
Pharmacological Development Division, E. R. 
Squibb & Sons, New Brunswick, N. J. 

. Paralysing action of 2-methyl, 2-n-amyl-4- 
hydroxymethyl-1,3-dioxolane (glyketal). F. 
M. Berger (introduced by Arnold D. Welch). 
Univ. of Rochester School of Medicine, N.Y. 
. Elimination of d-tubocurarine in the rat. Z. F. 
Van Maanen (introduced by Otto Krayer). 
Dept. Pharmacology, Harvard Medical School, 
Boston. 

. Synthetic curare compounds. IV. N-methy]l- 
berbamine iodide and N-methy]-isotetran- 
dine. David Fielding Marsh and Donald A. 
Herring.* Dept. Pharmacology, West Virginia 
Univ. School of Medicine, Morgantown. 

. Curariform action of decamethylene-1, 10- 
bis-trimethylammonium bromide. Julio C. 
Castillo* and Edwin J. de Beer. The Wellcome 
Research Laboratories, Tuckahoe, N. Y. 

. “Curare-like” action of synthetic quaternary 
derivatives of stilbene. Bernard P. McNa- 
mara and Teresa Silverman.* Medical Di- 
vision, Army Chemical Center, and Univ. 
of Maryland, School of Pharmacy, Baltimore. 


Volume 8 


THURSDAY, APRIL 21, 9:00 a.m. 
General Pharmacology 


ROOM 2 


I. Starr, Chairman 

. Study of coca addiction. Carlos Gutierrez- 
Noriega. Instituto de Farmacologia y Tera- 
peutica, Univ. Nacional Mayor de San Marcos, 
Lima, Peru. 

. Effects of inhalation of high concentrations of 
carbon dioxide. Thomas M. Parry,* Joseph 
N. Spencer,* William B. Draper, Richard W. 
Whitehead and Robert L. Arends.* Dept. 
Physiology and Pharmacology, Univ. of 
Colorado Medical Center, Denver. 

. Pharmacology and toxicology of thiodipro- 
pionic acid and its dilauryl and distearyl 
esters. Lloyd W. Hazleton and Rebecca C. 
Hellerman.* Hazleton Laboratories, Falls 
Church, Va. 

. Use of C* in studies of the metabolism of 
plant products. F. EH. Kelsey, Dept. Phar- 
macology, Univ. of Chicago, Ill. 

. Distribution effect and fate of oil aerosol 
particles after retention in the lungs of 
mice. Milton Shoshkes, William G. Banfield, 
Jr. and S. Joseph Rosenbaum (introduced by 
Amedeo 8S. Marrazzi). Toxicology, Path- 
ology and Aerosol Sections, Medical Division, 
Army Chemical Center, Md. 

. Renal clearance of iodide in the dog, Douglas 
Shepard Riggs. Dept. Pharmacology, Harvard 
Medical School, Boston. 

. In vivo action of morphine, urethane and 
phenobarbital on the glycogen synthesis 
from glucose in the rat liver. Ernest Kun 
and L. G. Abood (introduced by E. M. K. 
Geiling). Dept. Pharmacology, Univ. of 
Chicago. . 

. Absorption and distribution of isopropyl 
alcohol. Joan Waz,* Fred W. Ellis and Ar- 
nold J. Lehman. Dept. Pharmacology, School 
of Medicine, Univ. of North Carolina, Chapel 
Hill. 

. Comparative studies of dihydroergot deriva- 
tives. R. T. Capps,* H. M Suckle* and O. 
Sidney Orth. Depts. Pharmacology and Neuro- 
surgery, Univ. of Wisconsin Medical School, 
Madison. 

. Comparative activities of five antispasmodics 
as adjudged by actions on salivation and 
nictitating membrane of cat, on vagal block 
and antagonism to mecholyl. B. Craver, 
W. Barrett,* A. Cameron,* A. Earl* and F. 
Roth.* Division of Macrobiology, Research 
Dept., Ciba Pharmaceutical Products, Inc., 
Summit, N. J. 
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11. Action of synthetic antispadmodics and local 
anesthetics on human gastric motility. 
George P. Child* and Robert A. Woodbury. 
Dept. Physiology and Pharmacology, Albany 
Medical College, Albany, N. Y., and Dept. 
Pharmacology, Univ. of Tennessee Medical 
College, Memphis. 


TuHurspAy, APRIL 21, 1:30 P.M. 
Cardiac Agents and Diuretics 


LODGE ROOM A 


T. Sollmann, Chairman 

. Cardiac and calorigenic actions of dicumarol 
and dinitrophenol. R. P. Walton, C. B. 
Hanna,* R. P. Prystowsky* and J. 8S. Leary.* 
Dept. Pharmacology, Medical College of 
South Carolina, Charleston. 

. A study of cyclic and noncyclic hydrocarbons 
on cardiac automaticity. C. Jelleff Carr and 
John C. Krantz, Jr. Dept. Pharmacology, 
Univ. of Maryland School of Medicine, Balti- 
more. 

. Effect of quinidine in cyclopropane and cyclo- 
propane-epinephrine induced arrhythmias. 
R. A. Huggins,* R. A. Morse,* D. W. Chap- 
man,* C. A. Handley and L. F. Schuh- 
macher.* Depts. Pharmacology, Medicine 
and Anesthesiology, Baylor Univ. College of 
Medicine, Houston, Texas. 

. Studies on radioactive digitoxin (digitalis 
lanata). T. Eugene Kimura* and E. M. K. 
Geiling. Dept. Pharmacology, Univ. of Chi- 
cago. 

. Biosynthesis of radioactive bufagin containing 
C4, John Doull,* Kenneth P. DuBois and E. 
M. K. Geiling. Dept. Pharmacology, Univ. of 
Chicago. 

. Inhibitory action of bufagin on carbohydrate 
oxidation. Kenneth P. DuBois, John Doull* 
and E. M. K. Geiling. Dept. Pharmacology, 
Univ. of Chicago. 

. Method for assaying potential coronary vaso- 
dilators. A. Cameron,* E. Sorensen* and B. 
Craver. Division of Macrobiology, Research 
Dept., Ciba Pharmaceutical Products, Inc., 
Summit, N. J. 

. Inhibition of myocardial reactions to epi- 
nephrine and norepinephrine by nitrogly- 
cerine. W. Raab and Eugene Lepeschkin (in- 
troduced by F. J. Sichel). Division of Ex- 
perimental Medicine, Univ. of Vermont Col- 
lege of Medicine, Burlington. 

. A comparative study of the local toxic action 
of thiomerin, mercuzanthin and mercu- 
hydrin. Harry Taube,* Robert A. Lehman and 


E. E. King.* Dept. Therapeutics, New York 
Univ. College of Medicine, New York City. 

10. Effect of mercurial diuretics on the succinic 
dehydrogenase system of the kidney. C. A. 
Handley. Dept. Pharmacology, Baylor Univ. 
College of Medicine, Houston, Texas. 

. Subcutaneous use of thiomerin, a new mer- 
curial diuretic for treatment of congestive 
heart failure. Robert C. Batterman, David 
Unterman* and Arthur C. DeGraff. Dept. 
Therapeutics, New York Univ. College of 
Medicine, New York City. 

12. Pharmacology of thiomerin. Robert A. Leh- 
man and E. E. King.* Dept. Therapeutics, 
New York Univ. College of Medicine, New 
York City. . 

. Myocardial insufficiency and its management 
with especial reference to a new and safe 
mercurial diuretic: George R. Herrmann, 
John W. Chriss,* E. H. Schwab,* Milton R. 
Hejtmancik* and Paul M. Sims.* Univ. of 
Texas, Medical Branch, Galveston (Physiol.) 

. Diuretic response of normal and edematous 
dogs to intravenous administration of suc- 
cinate and fumarate sodium salts. Eliza- 
beth O’Leary and Samuel A. Corson. Dept. 
Physiology, School of Medicine, Howard 
Univ., Washington, D. C. (Physiol.) 


TuHuRSDAY, APRIL 21, 4:15 P.M. 
Pharmacology Business Meeting 


LODGE ROOM A 


TuHuRSDAY, APRIL 21, 7:00 P.M. 
Pharmacology Dinner 


MASONIC TEMPLE, COLONADE ROOM 


Tuurspay, AprIL 21, 1:30 p.m. 
General Pharmacology 


ROOM 2 


J. H. Weatherby, Chairman 

1. Hypotensive activity of fractions from green 
hellebore. J. W. Stutzman, George L. Maison 
and G. W. Kusserow.* Dept. Pharmacology, 
Boston Univ. School of Medicine, and Prod- 
uct Development Dept., Rexall Drug Com- 
pany, Los Angeles. 

2. Fate of dicoumarol in man. Murray Weiner,* 
Julius Azelrod,* Shepard Shapiro* and Ber- 
nard B. Brodie. Depts. Biochemistry and 
Medicine, New York Univ. College of Medi- 
cine, and New York Univ. Medical and Re- 
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search Services, Goldwater Memorial Hos- 
pital, New York City. 

. Depressor action of nitrate esters of alkyl 
glycollates. Joseph G. Bird,* Harry K. 
Iwamoto, John B. Harmon* and John C. 
Krantz, Jr. Dept. Pharmacology, Univ. of 
Maryland School of Medicine, Baltimore. 

. Studies on the cardiovascular action of mag- 
nesium sulfate solutions. James P. Hensen 
(introduced by R. P. Ahlquist). Dept. Phar- 
macology, Univ. of Georgia School of Medi- 
cine, Augusta. 

. Paper chromatography of flavonoid pigments. 
II. The separation and quantitative estima- 
tion of rutin and quercetin. Thomas B. Gage 
and Simon H. Wender (introduced by Arthur 

A. Hellbaum). Chemistry Dept., Univ. of 
Oklahoma, Norman. 

. Influence of orally administered rutin on 
adrenal ascorbic acid storage in guinea pigs. 
Anthony M. Ambrose and Floyd DeEds. 
Pharmacology Laboratory, Bureau of Agri- 
cultural and Industrial Chemistry, Agri- 
cultural Research Administration, U. S. 
Dept. of Agriculture, Albany, Calif. 

. Antihistaminic properties of the 6-haloalkyl- 
amine (dibenamine) series of adrenergic 
blocking agents. Mark Nickerson and Frances 
B. Harris.* Dept. Pharmacology, Univ. of 
Utah College of Medicine, Salt Lake City. 

. Action of diphenhydramine (benadryl) in 
reversing the ‘‘epinephrine reversal’ of 
blood pressure. Graham Chen and David 
Russell.* Research Laboratories, Parke, Davis 
& Company, Detroit. 

. Pharmacological evaluation of trimeton, 1- 
phenyl-1-(2-pyridyl)-3-N, N-dimethylpropy- 
lamine. Richard Tislow and Annette LaBelle 
with the assistance of Alois J. Makovasky, 
Mary Ann Griffith Reed, Margaret D. Cun- 
ningham, Jane F. Emele, Arnold Grandage 
and Ruth J. M. Roggenhofer (introduced by 
H. B. Haag). Biological Research Laborator- 
ies, Schering Corporation, Bloomfield, N. J. 


10. Relation of 4-methyl and 4-ethyl substituted 


imidazoles to: 1. histaminic action; 2. an- 
tagonism by antihistaminics. W. Barrett,* J. 
Feickert* and B. Craver. Division of Macro- 
biology, Research Dept., Ciba Pharmaceutical 
Products, Inc., Summit, N. J. 


11. An evaluation of several types of drugs and 


combinations against anaphylaxis in guinea 
pigs. Barbara B. Brown* and Harold W. 
Werner. Pharmacology Dept., Research Labo- 
ratories, The Wm. S. Merrell Company, 
Cincinnati. 
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TuHurRspDAY, ApriL 21, 4:15 P.M. 
Pharmacology Business Meeting 


LODGE ROOM A 


TuHurRspDAY, APRIL 21, 7:00 P.M. 
Pharmacology Dinner 


MASONIC TEMPLE 


COLONADE ROOM 


Fripay, APRIL 22, 9:00 a.m. 
Autonomic Agents 


LODGE ROOM A 


M. H. Seevers, Chairman 


. Action of cholinesterase inhibitors on the 


isolated rabbit ileum. P. R. Salerno* and 
J. M. Coon. Dept. Pharmacology, Univ. of 
Chicago. 


. Anti-anemic agents and cholinesterase ac- 


tivity. John Emerson Davis. Pharmacological 
Laboratory, Univ. of Arkansas, Little Rock. 


. Antagonism of cinchona alkaloids to the circu- 


latory effects of intravenous epinephrine. 
Edwin P. Hiatt. Dept. Physiology, Univ. of 
North Carolina, Chapel Hill. (Physiol.). 


. Central hyperglycemic action of 1-(3,4- 


dihydroxypheny]) 2-isopropyl-aminoethanol 
(Isuprel). A. Leimdorfer. Dept. Pharma- 
cology, Loyola Univ., Chicago. (Physiol.) 


. Comparison of effects of a new ganglionic 


blocking agent and a new sympatholytic. 
K. S. Grimson, J. R. Chittum* and F. H. 
Longino*. Dept. Surgery, Duke Univ., Dur- 
ham, N.C. (Physiol.) 


. Effect of 933F on the action of dibenamine. 


John C. Seed and Elizabeth A. MacKay 
(introduced by J. H. Wills). Pharmacology 
Section, Medical Division, Army Chemical 
Center, Md. (Physiol.) 


. Vasomotor side effects of two new amines 


which primarily depress intestinal motility. 
J. R. Chittum, F. H. Longino and B. H. 
Metcalf (introduced by K. S. Grimson). 
Dept. Surgery; Duke Univ., Durham, N. C. 
(Physiol.) 


. Effect of N, N-dibenzyl-beta-chloroethylamine 


(dibenamine) on blood sugar response to in- 
sulin and epinephrine. R. Lorimer Grant. 
Division Pharmacology, Food and Drug 
Administration, Federal Security Agency, 
Washington, D. C. (Biochem.) 
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9, A new ganglionic blocking agent. Lowell O. 
Randall, William G. Peterson* and G. Leh- 
mann. Pharmacology Dept., Hoffmann-La- 
Roche, Inc., Nutley, N. J. (Biochem.). 

10. Interaction between di-isopropyl fluorophos- 
phate (DFP) and proteins of brain tissue. 
Bernard J. Jandorf and Priscilla D. Mc- 
Namara.* Biochemistry Section, Medical 
Division, Army Chemical Center, Md. 

(Biochem.). 

11. Distribution of radiophosphorus in rabbit 

tissues after injection of labelled di-iso- 

propyl fluorophosphate (DFP). Priscilla D. 

McNamara* and Bernard J. Jandorf. Bio- 

chemistry Section, Medical Division, Army 

Chemical Center, Md. (Biochem.). 


Fripay, APRIL 22, 9:00 a.m. 
Drug Toxicity 
LODGE ROOM D 


A. 8S. Marrazzi, Chairman 

1. An experimental study of the toxicity of ozone 
under simulated industrial conditions. M. 
G. Gray. Laboratories of Arthur D.- Little, 
Inc., Cambridge, Mass. 

2. Toxicity to rats of diallyl acetic acid and other 
compounds containing the allyl radical. 
Ernest C. Hagan*, Geoffrey Woodard* and 
Arthur A. Nelson. Division Pharmacology, 
Food and Drug Administration, Federal 
Security Agency, Washington, D.C. 

3. Comparative percutaneous toxicity of 3- 
mercapto-1, 2-propanediol (thioglycerol) 
and ammonium thioglycollate. John H. 
Draize, Elsie Alvarez* and Marie Woodard.* 
Division Pharmacology, Food and Drug Ad- 
ministration, Federal Security Agency, Wash- 
ington, D.C. 

. Chronic effects of large doses of acetanilid in 
dogs and rats. Alerander G. Karczmar (in- 
troduced by Theodore Koppanyi). Dept. 
Pharmacology, Georgetown Univ. School of 
Medicine, Washington, D. C. 

5. Toxie effects of parenterally administered 
cetylpyridinium chloride. Charles R. Thomp- 
son* and Harold W. Werner. Pharmacology 
Dept., Research Laboratories, Wm. S. Mer- 
rell Co., Cincinnati. 

6. Rate of removal of alcohol in acutely intoxi- 
cated chronic alcoholics. H. W. Smith and 
R. G. Bell (introduced by J. K. W. Ferguson). 
Dept. Pharmacology, Univ. of Toronto and 
Shadowbrook Health Foundation. 

7. Observations on the effect of chemical con- 

figuration on the edema-producing potency 


rs 











(EPP) of acid, aldehydes, ketones and al- 
cohols. P. S. Larson, J. K. Finnegan and 
H. B. Haag. Dept. Pharmacology, Medical 
College of Virginia, Richmond. 

8. Actions of 2,6-diaminopurine in mice, rats, 
and dogs. Frederick S. Philips and J. B. 
Thiersch.* Division Exptl. Chemotherapy, 
Sloan-Kettering Institute for Cancer Re- 
search, New York City. 

9. Action of 4-amino, N, 10-methyl, pteroyl- 
glutamic acid in mice, rats, and dogs. F.C. 
Ferguson, Jr.,* J. B. Thiersch* and F. S. 
Philips. Dept. Pharmacology, Cornell Univ. 
Medical College, and Division of Expil. 
Chemotherapy, Sloan-Kettering Institute for 
Cancer Research, New York City. 

10. Effect of intravenous “Tween’ solutions in 
various animals and man. John C. Krantz, 
Jr. and Joseph G. Bird.* Dept. Pharmacology, 
Univ. of Maryland School of Medicine, Bal- 
timore. 

11. Experimental safety of sorbitan monostearate 
and its polyoxyethylene derivatives. Sidney 
G. Page, Jr. (introduced by Harvey B. Haag). 
Medical College of Virginia, Richmond. 

12. Purification of the toxic principle of agene- 
treated gluten for pharmacological study. 
Jack L. Radomski, Geoffrey Woodard and 
Henry N. Fuyat (introduced by Arnold 
J. Lehman). Division Pharmacology, Food 
and Drug Administration, Federal Security 
Agency, Washington, D.C. 

13. Some metabolic changes observed in seizures 

induced by certain agene-treated protein 

in dogs. Julius Belford * and D. D. Bonny- 
castle. Laboratory of Pharmacology, Yale 

Univ., New Haven. 


Fripay, APRIL 22, 9:00 a.m. 


Antibiotics, Antiseptics and 
Chemotherapeutic Agents 


ROOM 2 


M. G. Mulinos, Chairman 

1. Relative merits of commonly used sulfonamide 
drugs as components of mixtures. David 
Lehr. Dept. Pharmacology, New York Medi- 
cal College, Flower and Fifth Avenue Hos- 
pitals, New York City. 

2. Studies on the in vitro oxidation of oxophen- 
arsine hydrochloride. Ray E. Green (in- 
troduced by A. L. Tatum). Dept. Pharma- 
cology, Univ. of Wisconsin Medical School, 
Madison. 

3. Therapeutic efficiency of various dosage 

schedules cf oxophenarsine in experimental 
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trypanosomiasis. Harry A. Walker, Susanne 
Wilson* and A. P. Richardson. Dept. Phar- 
macology, Emory Univ. School of Medicine, 
Ga. 

. Coenzyme 1-quinine relationships in bacterial 
growth and metabolism. R. M. Featherstone 
and J. R. Porter.* Depts. Pharmacology 
and Bacteriology, College of Medicine, State 
Univ. of Iowa, Iowa City. 

. Effect of antimalarial drugs on anaerobic 
glycolysis (acid production) in tissue ex- 
tracts. Ralph Jones, Jr. (introduced by Carl 
F. Schmidt). Dept. Research Medicine, 
Univ. of Pennsylvania, Philadelphia. 

. Chemotherapeutic effect of 8-amino quinolines 
in schistosoma mansoni infections in mice. 
Raymond N. Bieter, Elizabeth M. Cranston, 
Wayne Chadbourn,* Ashton C. Cuckler,* 
Dominic DeGusti,* W. W. Becklund* and 
Harold N. Wright. Dept. Pharmacology, 
Univ. of Minnesota Medical School, Minn- 
eapolis. 

. Efficacy and toxicity of Simaroubidin in ex- 
perimental amoebiasis. Ashton C. Cuckler 
and Carl C. Smith (introduced by Hans 
Moliter). Merck Institute for Therapeutic 
Research, Rahway, N. J. 

. Studies on furan compounds: toxicity and 
pharmacological action of furfuryl alcohols. 
John E. Gajewski and William R. Alsdorf 
(introduced by C. H. Hine). Naval Medical 
Research Institute, Bethesda, Md. 

. Antiseptic properties of certain mercurial 
diuretics. S. Anderson Peoples and Ann 
McCormick.* Division of Veterinary Science, 
Univ. of California, Davis. 

. Pharmacological studies on actidione. Andres 
Goth and Fabian J. Robinson.* Dept. Physi- 
ology and Pharmacology, Southwestern Medi- 
cal College, Dallas, Texas. 

. Indirect in vitro action of antibiotics in com- 
parison with activity of accepted ame- 
bacides. John L. Bradin, Jr., and Eder L. 
Hansen (introduced by Hamilton H. An- 
derson). Division of Pharmacology and Expil. 
Therapeutics, Univ. of California Medical 
School, San Francisco. 

. Toxicology and pharmacology of lupulon. 
Yin-ch’ang Chin* and Hamilton H. Anderson. 
Division of Pharmacology and Exptl. Thera- 
peutics, Univ. of California Medical School, 
San Francisco. 

. Absorption of sulfamylon. E. W. McChesney, 
M. E. Auerbach* and H. W. Eckart.* Ster- 
ling-Winthrop Research Institute, Rensselaer, 
N.Y. (Physiol.). 


FEDERATION PROCEEDINGS 


Volume 8 


Fripay, APRIL 22, 1:30 P.M. 
Anesthetics, Local and General 


LODGE ROOM A 
C. J. Carr. Chairman 


. Influence of ethyl chloride spray on deep pain 


and ischemic contraction of skeletal muscle. 
J. Travell and S. H. Rinzler.* Dept. of Phar- 
macology, Cornell Univ. Medical College, and 
Cardiovascular Research Unit of Beth Israel 
Hospital, New York City. 


. Effect of local anesthetics on respiration of 


brain homogenates. Daniel T. Watts, (in- 
troduced by C. L. Gemmill). Dept. of Pharma- . 
cology, Univ. of Virginia Medical School, 
Charlottesville. 


. Comparison of local anesthetic activity of 


certain aliphatic amines. Herbert W. Taylor, 
Jr.,* Edwin J. Fellows, Edward Macko* and 
Glenn E. Ullyot.* Research Division, Smith, 
Kline and French Laboratories, Philadelphia, 
and Dept. Pharmacology, Temple Univ., 
School of Medicine, Philadelphia. 


. Local anesthetic activity of a series of amino- 


alkoxy isoquinolines. Edwin J. Fellows and 
Edward Macko.* Dept. Pharmacology, Temple 
Univ. School of Medicine, Philadelphia. 


. Effect of epinephrine on the toxicity of pro- 


caine. Versa V. Cole and H.R. Hulpieu. Dept. 
Biochemistry and Pharmacology,: Indiana 
Univ., Indianapolis. 


. Study of cocaine-barbiturate antagonism. 


John E. Steinhaus (introduced by A. L. 
Tatum). Dept Pharmacology, Univ. of Wis- 
consin Medical School, Madison. 


. Further studies on competitive inhibition of 


convulsions in guinea pigs. R. K. Richards 
and K. E. Kueter.* Dept. Pharmacology, 
Abbott Research Laboratories, North Chicago. 


. Some effects of certain central nervous system 


depressants and stimulants on intermediary 
metabolism of brain. F. LE. Shideman. Dept. 
Pharmacology, Univ. of Michigan, Ann 
Arbor. 

Local anesthetic action of some thiazolidone 
derivatives. F. P. Luduena and James O. 
Hoppe.* Biology Division, Sterling-Winthrop 
Research Institute, Rensselaer, N. Y. 


10. Effects of excess carbon dioxide in clinical 


anesthetic atmospheres upon cardiac auto- 
maticity and liver function. O. Sidney Orth, 
Ralph M. Waters, Lucien E. Morris,* J. L. 
Sims* and Robert T. Capps.* Depts. Pharma- 
cology, Anesthesiology and Internal Medicine, 
Univ. of Wisconsin Medical School, Madison. 


11. A method for the estimation of chloroform in 


small quantities of blood. Lucien E. Morris 
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and Evan L. Frederickson (introduced by O. 
Sidney Orth). Depts. Anesthesiology and 
Pharmacology, Univ. of Wisconsin Medical 
School, Madison. 

12. Trichloroethanol as a metabolic product of 
trichloroethylene. Thomas C. Butler. Dept. 
Pharmacology and Experimental Thera- 
peutics, The Johns Hopkins Univ., Baltimore. 

13. Anesthesia with methylal in mice and dogs. 
Robert W. Virtue. Division Anesthesiology, 
Dept. Surgery State Univ. of Iowa, Iowa City. 
(Biochem.) 


Fripay, APRIL 22, 1:30 P.M. 
General Pharmacology 


Room 10 


A. D. Welch, Chairman 

. Comparative effects of adenosine, isoguanosine 
and related compounds on smooth muscle. 
Paul L. Ewing, Fritz Schlenk* and G. A. 
Emerson. Dept Pharmacology, Univ. of Texas 
Medical Branch, Galveston and Dept. Bac- 
teriology, Iowa State College, Ames. 

. Protective effect of certain drugs on epi- 
nephrine-induced pulmonary edema. Clement 
A. Stone* and Earl R. Loew. Dept. Physi- 
ology, Boston Univ. School of Medicine. 

. Relation between chemical constitution and 
estrogenic action in a group of azomethines. 
H. H. Keasling and F. W. Schueler (intro- 
duced by E. G. Gross). College of Pharmacy 
and Dept. Pharmacology, College of Medicine, 
State Univ. of Iowa, Iowa City. 

. Comparison of effects of injection of pyrogenic 
solutions by intravenous and intramuscular 
routes. William D. Harkness* and Bert J. 
Vos. Division Pharmacology, Food and Drug 
Administration, Federal Security Agency, 
Washington, D.C. 

. Reactions of hemoglobin with aliphatic and 
inorganic nitrate and nitrite esters. Harold 
Wooster* and F.. William Sunderman. Mellon 
Institute, Pittsburgh and Cleveland Clinic, 
Cleveland. (Biochem.) 

. The nephrotoxic action of a cyanine dye, 1’- 
ethyl-3 ,6-dimethyl-2-phenyl-4-pyrimido- 2’- 
cyanine chloride. Lawrence Peters and Aeme 
Higashi.* Dept. Pharmacology, School of 
Medicine, Western Reserve Univ., Cleveland. 

. Maintenance of 7’. equiperdum in vitro at 38°C. 
William Cantrell (introduced by E. M. K. 
Geiling). Dept. Pharmacology, Univ. of 
Chicago. 

. Effect of antihistaminic drugs upon trained 
rats. Charles A. Winter and Lars Flataker.* 


Merck Institute for Therapeutic Research, 
Rahway, N. J. (Physiol.) 

9. Comparison of pharmacological activities of 
several antihistaminic agents. Robert T. 
Ford, Shirley L. McHugh, Virginia M. 
O’Rourke, Dorothy J. Nixon and Gerald Q. 
O'Neill (introduced by Karl H. Beyer). 
Medical Research Division, Sharp and 
Dohme, Inc., Glenolden, Pennsylvania. (Phys- 
tol.) 

10. A new chemical method for the determination 
of histamine in biological materials. Floyd 
C. McIntire, Muriel Sproul and Frances B. 
White (introduced by R. K. Richards). Bio- 
chemistry, Abbott Research Laboratories, 
North Chicago. (Physiol.). 

11. Effect of coffee on the growth of white rats. 
Arthur H. Steinhaus and Aaron Spitzer.* 
George Williams College Laboratory for 


Physiologic Research in Physical Education, 
Hyde Park, Til. (Physiol.) 


Fripay, APRIL 22, 1:30 p.m. 
Drug Toxicity 
ROOM 2 


J. T. Litchfield, Chairman 

. Toxicity of hydroquinone for laboratory ani- 
mals. Geoffrey Woodard, E. Conway Hagan 
and Jack L. Radomski (introduced by Bert 
J. Vos). Division Pharmacology, Food and 
Drug Administration, Federal Security 
Agency, Washington, D.C. 

. Acute toxicity of hydroquinone. Harold C. 
Hodge, Elliott A. Maynard* and James H. 
Sterner.* Division Pharmacology and Toxi- 
cology, Dept. Radiation Biology, Univ. of 
Rochester School of Medicine and Dentistry, 
and Eastman Kodak Company, Rochester, 
NY. 

. Comparison of the acute toxicity of hydro- 
quinone and some related di and trihydroxy 
benzenes. James H. Sterner,* Stanley Ames* 
David W. Fassett. Eastman Kodak Company, 
Rochester, N. Y. 

. Chronic toxicity studies on hydroquinone. 
N. R. Brewer* and A. J. Carlson, Physiology 
Laboratory, Univ. of Chicago. (Physiol.). 

. LDso studies on hydroquinone. Helen Burson,* 
N. R. Brewer* and A. J. Carlson. Physiology 
Laboratory, Univ. of Chicago. (Physiol.). 

. Toxicity studies on antioxidants—butylated 
hydroxyanisole and hydroquinone. O. H. 
M. Wilder and H. R. Kraypbill (introduced by 
A. J. Carlson. American Meat Institute 
Foundation, Univ. of Chicago (Physiol.). 

. A method for determining hydroquinone ex- 
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cretion in the urine. David W. Fassett. 
Laboratory of Industrial Medicine, Eastman 
Kodak Company, Rochester, N. Y. 

. Certain physico-chemical and toxic properties 
of phenol-camphor preparations. Wm. B. 
Deichmann and T. Miller.* Division Phar- 
macology, Dept. Physiology and Pharma- 
cology, Albany Medical College, Albany. 

. Ratio of amino acid nitrogen to creatinine in 
the urine as a sensitive diagnostic test for 
uranium poisoning in the rabbit. H. Berke 
and A, Rothstein (introduced by H.C. Hodge). 
Dept. Radiation Biology, Univ. of Rochester, 
Rochester, N. Y. 

. Fate of mercury in the rat following adminis- 
tration as mercuric acetate and pheny!l- 
mercuric acetate. Claudia S. Prickett,* 
Edwin P. Laug and Frieda Kunze.* Division 
Pharmacology, Food and Drug Administra- 
tion, Federal Security Agency, Washington, 
D.C. (Biochem.). 

. Toxicity of tetramethyl succinonitrile and the 
antidotal effects of thiosulfate, nitrite and 
barbiturates. R. N. Harger and H. R. Hul- 
pieu. Dept. Biochemistry and Pharmacology, 
Indiana Univ. School of Medicine, India- 
napolis. (Biochem.). 

. Effect of arsenic on the metabolism of sele- 


nium. Harlan L. Klug,* Donald F. Petersen* 
and Alvin L. Moxon. Chemistry Dept., South 
Dakota Agricultural Experiment Station, 
Brookings (Biochem.). 


Papers Read by Title 


. Effect of morphine sulfate on cerebral blood 
flow and metabolism in man. Benedict E. 
Abreu, Henry W. Elliott, Violette C. Suther- 
land*, Lester Margolis* and Alexander 
Simon*. Divisions of Pharmacology and 
Experimental Therapeutics and of Psy- 
chiatry, Univ. of California Medical School, 
and Langley Porter Clinic, State Dept. of 
Mental Hygiene, San Francisco. 

. Sympatholytic action of dibenamine. Ray- 
mond P. Ahlquist. Dept.. Pharmacology, 
Univ. of Georgia School of Medicine, Augusta. 
. Survival of plasmodium cathemerium sporo- 
zoites in hen blood with addition of canary 


blood cells. Harry Beckman. Marquette Univ. — 


School of Medicine, Milwaukee. 

. Studies on the effect of a number of aralkyl- 
amines on tyramine oxidation by amine 
oxidase. Frederick Bernheim and Edwin J. 
Fellows. Duke Univ. School of Medicine, 
Durham, N.C., and Temple Univ. School of 
Medicine, Philadelphia. 

. Relation of chemical structure to action of 
hyaluronidase inhibitor. B. Calesnick and K. 


Volume 8 


R. Beutner (introduced by R. Beutner). Dept. 
Pharmacology, Hahnemann Medical College, 
Philadelphia, and Keeley Institute, Dwight, 
Ill. 


. N-(p-arsenoso-benzyl)-glycinamide HC] as an 


amebacide, in vitro and in vivo in macaques. 
Y. T. Chang and R. K. Reed (introduced by 
Hamilton H. Anderson). Division of Pharma- 
cology and Exptl. Therapeutics, Univ. Cali- 
fornia Medical School, San Francisco, 


. Comparison of the cardiac action of thevebio- 


side and neriifolin with thevetin. K. K. 
Chen, Robert C. Anderson* and Francis G. 
Henderson*. The Lilly Research Laboratories, 
Eli Lilly and Co., Indianapolis. 


. Effect of local anesthetics on the motility of 


isolated rabbit ileum. George P. Child (in- 
troduced by Robert A. Woodbury). Dept. 
Physiology and Pharmacology, Albany Medi- 
cal College, Albany, N.Y. 


. Comparative muscle-relaxing activity of seven 


glycerol ethers on isolated nerve-muscle 
preparations. Harold Davis,* Charles H. 
Hine and Frank J. Murphy*. Division Phar- 
macology and Experimental Therapeutics 
and Dept. Anesthesiology, Univ. of California 
Medical School, San Francisco. 


. Antiepileptic action of marihuana-active sub- 


stances. Jean P. Davis and H. H. Ramsey 
(introduced by Louis S. Goodman). Dept. 
Pharmacology, Univ. of Utah College of Medi- 
cine, Salt Lake City, and Utah State Training 
School, American Fork, Utah. 


. A fatal case of bartonella canis which was 


treated with penicillin. John Emerson Davis. 
Pharmacological Laboratory, Univ. of Ar- 
kansas, Litile Rock. 


. Pentobarbital hypnosis in guinea pigs on 


ascorbic acid-deficient diet. B. De Boer and 
K. O. De Boer*. Dept. Pharmacology, St. 
Louis Univ. School of Medicine. 


. Experimental skin sensitization to sulfona- 


mides and penicillin. Robert H. Dreisbach. 
Dept. Pharmacology and Therapeutics, Stan- 
ford Univ. School of Medicine, San Francisco. 


. Bromate distribution in blood. A. LZ. Dunn* 


and A. R. McIntyre. Dept. Physiology and 
Pharmacology, Univ. of Nebraska College of 
Medicine, Omaha. 


. Biliary excretion and intestinal reabsorption 


of C*-labeled methadone hydrobromide. 
L. L. Eisenbrandt, I. A. Abdou and T. K. 
Adler (introduced by H. W. Elliott). Division 
Pharmacology and Expil. Therapeutics, Univ. 
of California Medical School, San Francisco. 


. Metabolism of isopropyl alcohol by the per- 


fused liver: Fred W. Ellis. Dept. Pharma- 
cology, Univ. of North Carolina, Chapel 
Hill, N.C. 





17. Chemotherapeutic efficacy of nitrofurazone 


(furacin) in experimental trypanosomiasis 
of the mouse. N. J. Giarman*, B. A. Rubin* 
and E. L. McCawley. Laboratories of Phar- 
macology and Bacteriology, Yale Univ. 
School of Medicine, New Haven. 

. Anew potent analgesic agent. Z. G. Gross, M. 
A. Brotman*, S. F. Nagyfy*, W. W. Sawtelle* 
and L. L. Zager*. Depts. Pharmacology, 
Anesthesiology, Obstetrics and Gynecology, 
Urology and Surgery, State Univ. of Iowa, 
Iowa City. 

. Evaluation of the amebacidal action of agents 
inhibitory to associated bacteria in vitro. 
Eder L. Hansen (introduced by Hamilton H. 
Anderson). Division Pharmacology and 
Exptl. Therapeutics, Univ. of California 
Medical School, San Francisco. 

. A rapid method for the determination of in- 
sulin in blood and urine. Aeme Higashi* and 
Lawrence Peters. Dept. Pharmacology, West- 
ern Reserve Univ. School of Medicine, Cleve- 
land. 

. Lack of antagonism of methionine to barbit- 
urates. J. Eugene Hill*, P. L. Ewing, G. A. 
Emerson and Melville Sahyun. Dept. Phar- 
macology, Univ. of Texas Medical Branch, 
Galveston, and The Sahyun Laboratory, 
Santa Barbara, Calif. 

. Failure to demonstrate biological competition 
between hypnotic and non-hypnotic bar- 
biturates. Walter W. Jetter, Robert P. Brit- 
tain and Mary K. Nuter (introduced by 
George L. Maison). Dept. Legal Medicine, 
Harvard Medical School, and the Massachu- 
setts Dept. Mental Health, Boston. 

. Duration of action of anticholinesterases in 
dogs. Alexander G. Karczmar (introduced by 
Theodore 'Koppanyi). Dept. Pharmacology, 
Georgetown Univ. School of Medicine, Wash- 
ington, D.C. 

. Reversible blocking action of DFP at the 
neuromuscular junction of the rat dia- 
phragm preparation. Charles J. Kensler and 
Charles Berry (introduced by McKeen Cat- 
tell). Depts. Pharmacology and Anatomy, 
Cornell Univ. Medical College, New York 
City. 

. Pharmacological actions of two aliphatic 
amines. Theodore O. King (introduced by 
Theodore Koppanyi). Dept. Pharmacology, 
Georgetown Univ. School of Medicine, Wash- 
ington, D.C. 

. Cholinesterase as a cholinergic blocking agent. 
Theodore Koppanyi. Dept. Pharmacology, 
Georgetown Univ. School of Medicine, Wash- 
ington, D.C. 

. Species variation in the protective action of 
anesthesia against the acutely lethal effect 
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of nicotine. P. S. Larson, J. K. Finnegan, 
J. Conway Bibb* and H. B. Haag. Dept. 
Pharmacology, Medical College of Virginia, 
Richmond. 


. A practical classification system for drugs. 


C.D. Leake. Pharmacology Laboratory, Univ. 
of Texas Medical Branch, Galveston. 


. Sodium phthaly! sulfacetimide—a new gastro- 


intestinal antiseptic. David Lehr. Dept. 
Pharmacology, New York Medical College, 
Flower and Fifth Avenue Hospitals, New York 
City. 


. Comparative toxicities of five substituted 


glycerol ethers. Prudence C. Loeb (introduced 
by Charles H. Hine). Division Pharmacology 
and Exptl. Therapeutics, Univ. of California 
Medical School, San Francisco. 


. Comparison between individual sensitivities 


to histamine and to diphenhydramine. S. 
Loewe, L. A. Woodbury* and Susanne Loewe 
Puttuck*. Depts. Pharmacology and Physi- 
ology, Univ. of Utah School of Medicine, Salt 
Lake City. 


. Circulatory and other actions of sparteine in 


mammals. Go Lu (introduced by P. J. Hanz- 
lik). Dept. Pharmacology and Therapeutics, 
Stanford Univ. School of Medicine, San 
Francisco. 


. Acute and subacute toxicity of 1, 2, 3-trichlo- 


ropropane in mice and rabbits. Wm. A. 
McOmie and T. R. Barnes (introduced by 
Hamilton H. Anderson). Division Pharma- 
cology and Exptl. Therapeutics, Univ. of 
California Medical School, San Francisco. 


. A new antiadrenergic agent, 2-(N-p’-tolyl-N- 


(m’-hydroxypheny])-aminomethy]) -imidazo- 
line HCl (C-7337). Rolf Meier* and Frederick 
F. Yonkman. Research Depts. Ciba, Basle, 
Switzerland and Ciba, Summit, N.J. 


. Mechanism of the acute lethal action of epi- 


nephrine in rats. Mark Nickerson, John 
Berghout* and Robert N. Hammerstrom*. 
Dept. Pharmacology, Univ. of Utah College of 
Medicine, Salt Lake City. 


. Effects of pituitrin, pitressin and pitocin on 


blood pressure and cardiac automaticity as 
modified by various anesthetic agents. 
Carlos E. Parsloe*, Lucien E. Morris* and O. 
Sidney Orth. Dept. Anesthesiology and Phar- 
macology, Univ. of Wisconsin Medical School, 
Madison. 


. Quantitative estimation of pyribenzamine in 


blood. Albert J. Plummer (introduced by 
George L. Maison). Dept. Pharmacology, 
Boston Univ. School of Medicine. 


. Augmentor effect as postulated by the electro- 


motive theory of drug action. Harry J. 
Pratt* and R. Beutner. Hahnemann Medical 
College, Philadelphia. 
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41. Lethal and electrocardiographic changes pro- 
duced by quinine dihydrochloride in mon- 
keys infected with P. knowlesi. R. H. Rigdon 
(introduced by Chauncey D. Leake). Labora- 
tory of Exptl. Pathology and Heart Station, 
Univ. of Texas Medical Branch, Galveston. 

. Thiomerin: toxicity and diuretic effects. A. 
Ruskin, J. E. Johnson, W. N. Roddy (in- 
troduced by Chauncey D. Leake). Heart Sta- 
tion, Univ. of Texas Medical Branch, Gal- 
veston. 

. Further observations on isopropyl! alcohol as 
anticonvulsant. Ralph W. Schaffarzick* and 
P. J. Hanzlik. Dept. Pharmacology and 
Therapeutics, Stanford Univ. School of Medi- 
cine, San Francisco. 

. Production of ventricular extrasystoles in the 
dog by a polypropylene glycol. F. E. Shide- 
man and G. K. Moe. Dept. Pharmacology, 
Univ. of Michigan, Ann Arbor. 

. Thiocyanate excretion. Jesselene Thomas (in- 
troduced by Mark Nickerson). Dept. Pharma- 
cology, Univ. of Utah College of Medicine, 
Salt Lake City. 

. Thiouracil administration and thyroidectomy 
on experimental polyarthritis of rats. Helen 
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B. Tripi, William C. Kuzell and Grace M. 
Gardner (introduced by P. J. Hanzlik). Dept. 
Pharmacology and Therapeutics, Stanford 
Univ. School of Medicine, San Francisco. 

48. Algesimetry in the study of procaine anes- 
thesia. Paul E. Tullar (introduced by Theo- 
dore Koppanyi). Dept. Pharmacology, George- 
town Univ. School of Medicine, Washington, 
me. 

49. Effect of various lactones and of veratrine on 
the mammalian heart. R. P. Walton, M. 
deV. Cotten* and O. J. Brodie*. Dept. Phar- 
macology, Medical College of South Carolina, 
Charleston. 

50. Effect of the isomers of methadon and iso- 
methadon on the respiration of brain homog- 
enates. Daniel T. Watts (introduced by C. 
L. Gemmill). Dept. Pharmacology, Univ. of 
Virginia Medical School, Charlottesville. 

51. Studies on fate of certain antihistamines. EL. 
Leong Way, Robert E. Dailey* and Donald L. 
Howie*. Dept. Pharmacology, George Wash- 
ington Univ. School of Medicine, Washington, 
D.C. 





THE AMERICAN SOCIETY FOR EXPERIMENTAL PATHOLOGY 
Thirty-fourth Annual Meeting 


An asterisk following an author’s name denotes “by invitation’’ 


Turspay, Aprit 19, 9:00 a.m. 
Injury 
LODGE ROOM C 


. Effect of renal ischemia on production of Ne- 
phrosis in jaundiced rabbits. W. B.Wartman, 
J. M. Tucker*, A. P. Rusterholz*, and R. 
Jennings*. Dept. of Pathology, Northwestern 
Univ. Medical School, Chicago. 

. Experimental papillary necrosis of the kidney. 
Emanuel E. Mandel* and Hans Popper. Dept. 
of Pathology, Northwestern Univ. Medical 
School, the Hektoen Institute for Medical Re- 
search of the Cook County Hospital, and the 
U.S. Public Health Service, Chicago. 

. Comparison of different lots of bacitracin for 
nephrotoxicity to rats and mice. A. A. Nel- 
son and E. C. Hagan*. Div. of Pharmacology, 
Food and Drug Adm., Federal “Security 
Agency, Washington, D.C. 

. Renal cytoplasmic inclusions following ad- 
ministration of large doses of streptomycin. 
Charles W. Mushett and Robert B. Stebbins*. 
Merck Institute for Therapeutic Research, 
Rahway, N. J. 

. Kidney protein associated with systemic ar- 
teriolar necrosis. G. 7. DeSuto-Nagy and L. 
L. Waters (introduced by M. C. Winternitz), 
Dept. of Pathology, Yale Univ. School of 
Medicine, New Haven. 

. Cardiac hypertrophy. An immediate response 
to Starling’s law of increased energy output 
of the heart. Cecil A. Krakower and Helen E. 
Heino*. Univ. of Illinois College of Medicine, 
Chicago. 

. Relations between volumes of closed hypo- 
thermal cerebral lesions and symptoms in 
rabbits. C. Bruce Taylor*. George M. Hass, 
and John E. Maloney*. The Rush Dept. 
Pathology, Presbyterian Hospital, in affilia- 
tion with the Dept. Pathology, Univ. of Illinois 
College of Medicine, Chicago. 

. Injury and recovery of mouse testes following 
whole-body exposure to x-radiation. Allen 
Eschenbrenner. National Cancer Institute, 
Bethesda, Md. 

. Cutaneous melanin production in the mouse by 
5, 9, 10-trimethyl], 1-2 benzanthracene. F. H. 
Burgoyne*, W. E. Heston*, J. L. Hartwell*, 
and H. L. Stewart. National Cancer Institute, 


National Institutes of Health, Public Health 
Service, Bethesda, Md. 

10. Effect of antihistamine on localization of try- 
pan blue in xylene-treated areas of skin. R. 
H. Rigdon. Laboratory of Expt. Pathology, 
Medical Branch, Univ. of Texas, Galveston. 

11. Spontaneous adenomatous gastritis of mice of 
strain dba. William V. Hare* and Harold L. 
Stewart. National Cancer Institute, National 
Institutes of Health, Public Health Service, 
Bethesda, Md. 

12. Response of the rachitic metaphysis in the rat 
to excessive administration of vitamin A. 
S. B. Wolbach and Charlotte L. Maddock*. 
Division of Nutritional Research, The Chil- 
dren’s Hospital, Boston. 


TuEsDAY, APRIL 19, 9:00 a.m. 
Infection 


ROOM 3 


. Intradermal reaction to streptococcal thermal 
antibody and antigen in persons having epi- 
demic respiratory infections. Edward C. 
Rosenow. Bacteriological Research, Longview 
Hospital, Cincinnati. 

. Electron microscope studies on virus-cell re- 
lationships. F. B. Bang and G. O. Gey*. Dept. 
Medicine and Surgery, Johns Hopkins Medi- 
cal School, Baltimore. 

. Effect of malnutrition on infection of mice with 
influenza virus. Douglas H. Sprunt. Div. 
Pathology and Bacteriology, Univ. of Ten- 
nessee College of Medicine, Memphis. 

. Intradermal vaccination with infectious psit- 
tacosis virus. Virus distribution. John C. 
Wagner* and Joseph Victor. Biological Dept., 
Chemical Corps, Camp Detrick, Frederick, 
Md. 

. Intradermal vaccination with infectious psit- 
tacosis virus. Pathological changes. Joseph 
Victor and John C. Wagner*. Biological 
Dept., Chemical Corps, Camp Detrick, Fred- 
erick, Md. 

. Thermostable inhibition of bacterial hyaluro- 
nidases by serum of normal human beings. 
Robert T. Thompson and -.Frances E. Moses 
(introduced by M. A. Blankenhorn). Dept. of 
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10. 


11. 


12. 


Internal Medicine, College of Medicine, Univ. 
of Cincinnati. 


. Bactericidal action of dog blood against Br. 


Suis. E. Buist Wells*, Jean Clements*, Abou 
D. Pollack*, and Joseph Victor. Biological 
Dept., Chemical Corps, Camp Detrick, Fred- 
erick, Md. 


. Prophylaxis of allergic acute disseminated en- 


cephalomyelitis in guinea pigs with salicy- 
late and para-aminobenzoic acid. Robert A. 
Good, Berry Campbell, and T. A. Good (intro- 
duced by Irvine McQuarrie). Univ. of Minne- 
sota, Minneapolis. 


. Passive transfer of age resistance to an avian 


malaria parasite. William Trager and R. 
Barclay McGhee*. Dept. Animal and Plant 
Pathology, Rockefeller Institute for Medical 
Research, Princeton, N. J. 

Electrocardiograms of normal and malarial in- 
fected monkeys. Arthur Ruskin* and R. H. 
Rigdon. Heart Station and Laboratory of 
Exptl. Pathology, Univ. of Texas, Medical 
Branch, Galveston. 

Contagiousness of coccidioidomycosis. Sol Roy 
Rosenthal. Univ. of Illinois, College of Medi- 
cine, Chicago. 

Varying genetic resistance of rabbits to quan- 
titative inhalation of human tubercle bacilli. 
Maz B. Lurie, Samuel Abramson*, and A. G. 
Heppleston*. Henry Phipps Institute, Univ. 
of Pennsylvania, Philadelphia. 


Tuespay, APRIL 19, 1:30 P.M. 
Blood 


LODGE ROOM C 


. Iron excretion in human subjects as measured 


by isotope technique. Reubenia Dubach*, 
Carl V. Moore, and Sheila Callender*. Wash- 
ington Univ. School of Medicine, St. Louis. 


. Intravenous administration of commercial 


cytochrome to rats previously treated with 
radioactive iron. Helmut Beinert and Kurt R. 
Reissman (introduced by Fred W. Oberst). 
USAF School of Aviation Medicine, Randolph 
Air Force Base, Texas (Biochem.). 


. Mechanical and osmotic fragility in relation 


to age of dog erythrocytes tagged with radio- 
iron. W. B. Stewart, J. M. Stewart, M. J. 
Izzo, and L. E. Young (introduced by C. L. 
Yuile). Depts. Pathology and Medicine, Univ. 
of Rochester School of Medicine and Dentistry, 
Rochester, N. Y. 


. Reticulocyte ripening and nutrition in anemic 


dogs. A. Nizet (ingroduced by F. S. Rob- 
scheit-Robbins). Dept. Pathology, Univ. of 
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Rochester School of Medicine and Dentistry, 
Rochester, N. Y. 

. Production of ‘sickling’ in normal red blood 
cells. Raphael Isaacs. Chicago. 

. Blood dyscrasia in mice ingesting toluidine 
blue. Thelma B. Dunn. National Cancer In- 
stitute, Bethesda, Md. 

. Experimental production of a nutritional ma- 
crocytic anemia in swine. G. FE. Cartwright* 
and M. M. Wintrobe. Dept. Medicine, Univ. 
of Utah College of Medicine, Salt Lake City. 

. Actions of 4-amino-pteroylglutamic acid in 
dogs with special reference to hematopoiesis. 
J.B. Thiersch and F. S. Philips (introduced 
by C. P. Rhoads). Division of Experimental 
Chemotherapy, Sloan-Kettering Institute for 
Cancer Research, New York City. 

. Determination of blood iodine, a simplified 
method for use in the clinical laboratory. 
Arthur C. Connor*, Roy E. Swenson*, and 
George M. Curtis. Dept. of Research Surgery, 
Ohio State Univ., Columbus. 

. Leukocyte production and distribution: fac- 
tors in plasma and in leukocytes. Bernhard 
Steinberg and Ruth A. Martin*. Toledo Hos- 
pital Institute of Medical Research. 

. Nitrogen mustards as effective blood and 
plasma sterilizing agents. Frank W. Hart- 
man, and George H. Mangun*. Dept. of Lab- 
oratories, Henry Ford Hospital, Detroit. 

. Electron microscopy of clinical marrow as- 
pirates. J. W. Rebuck and H. L. Woods (intro- 
duced by F. W. Hartman). Dept. of Labora- 
tories, Henry Ford Hospital, Detroit. j 


TurEspAy, APRIL 19, 1:30 p.m. 
Inflammation; Deficiencies; Miscellaneous 


ROOM 3 


. Inorganic composition and phosphatase activ- 
ity of human cartilage in relation to morpho- 
logical differentiation. Richard H. Follis, 
Jr. Dept. Pathology, Johns Hopkins Univ., 
Baltimore. 

. Preparation and properties of mammalian 
striated myofibrils. Armin F. Schick* and 
George M. Hass. The Rush Dept. Pathology, 
Presbyterian Hospital, Chicago, in affiliation 
with the Dept. Pathology, Univ. of Illinois 
College of Medicine, Chicago. 

. Effect of px on the cultivation of macrophages 
in vitro. I.N.Dubinand C. K. Yen*. Division 
Pathology and Bacteriology, Univ. of Ten- 
nessee College of Medicine, Memphis. 

. A macrophage promoting factor (MPF) in 
mammalian blood serum. C’. M. Pomerat and 
M. F. Orr*. Tissue Culture Laboratory, Medi- 
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cal Branch, Univ. of Texas, Galveston (Phys- 
tol.). 

5. Mercury content of human tissues from routine 
autopsy material. Robert B. Forney (intro- 
duced by H. R. Hulpieu) and R. N. Harger. 
Dept. Biochemistry and Pharmacology, 


Indiana Univ. School of Medicine, Indian- . 


apolis (Pharmacol.). 

6. Vitamin Bg deficiency in the syrian hamster. 
Gregory Shwartzman and Lotte Strauss*. Div. 
of Bacteriology, The Laboratories of The 
Mount Sinai Hospital, New York City. 

7. Pathologic changes in guinea pigs produced by 
diets deficient in anti-stiffness factor. Paul 
N. Harris and Rosalind M. Wulsen*. The 
Lilly Research Laboratories, Eli Lilly and 
Company, Indianapolis, and Dept. Zoology, 
Oregon State College, Corvallis (Pharmacol.). 

8. Localization of vital dyes in areas of inflamma- 
tion. Howard C. Hopps and Barbara C. 
Reiter*. Dept. Pathology, Univ. of Oklahoma 
School of Medicine, Oklahoma City. 

9. Pathogenesis of experimental necrotizing ar- 
teritis. J. H. McCormick, Jr.*, and Russell 
L. Holman. Dept. Pathology, Louisiana State 
Univ. School of Medicine, New Orleans. 

10. Color reactions with malignant sera. Emil 
Weiss. Tumor Clinic, Michael Reese Hospital, 
Chicago (Immunol.). 

11. An additional thermostable component in the 
mechanism of leukocytosis with inflamma- 
tion. Valy Menkin. Agnes Barr Chase Foun- 
dation for Cancer Research, Temple Univ. 
School of Medicine, Philadelphia. 


Turespay, Aprit 19, 8:00 P.M. 
Federation Joint Session 
AUDITORIUM 


Program on p. 418 


WEDNEsDAY, APRIL 20, 9:00 A.M. 
Atomic Energy 
LODGE ROOM C 


Shields Warren, Chairman 


1. Radioresistance and radiosensitivity of swine 
exposed to atomic bomb radiation. John L. 
Tullis. Commander, MC, U. 8S. Navy, 
National Medical Center, Bethesda, Md. 

2. Body content of radium in individuals with 
no known exposure. J. B. Hursh and A. A. 
Gates. Dept. Radiation Biology, School of 
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Medicine and Dentistry, Univ. of Rochester, 
Rochester, N. Y. 

3. Radiation effects on tissues studied with C"- 
Labeled glycine. Kurt I. Aliman, George W. 
Casarett, Thomas R. Noonan, and Kurt 
Salomon. Dept. Radiation Biology, Univ. of 
Rochester, Rochester, N. Y. 

4, Absorption and excretion of carbon" as CO, 
and bicarbonate. A. M. Brues and Agnes 
Naranjo. Argonne National Laboratory, 
Chicago. 

5. Effect of acute x-radiation on distribution and 
excretion of radio sodium in the rat. L. R. 
Bennett, Vera C. Bennett, and Joe W. How- 
land. Dept. Radiation Biology, Univ. of 
Rochester School of Medicine and Dentistry, 
Rochester, N. Y. 

6. Bone deposition of uranium. W. F. Neuman, 
M. W. Neuman, E. R. Main, and B. J. 
Mulryan. Dept. Radiation Biology, School of 
Medicine and Dentistry, Univ. of Rochester, 
Rochester, N. Y. 

7. Lung pathology following the inhalation of 
radioactive cerium. Hermann Lisco and M. 
P. Finkel. Argonne National Laboratory, 
Chicago. 

8. Effects of x-rays on the metabolism of nucleic 
acids in hematopoietic tissues. Charles LE. 
Carter. Biology Division, Oak Ridge National 
Laboratory, Oak Ridge, Tennessee. 

9. Cytological effects of ionizing radiations— 
their subsequent lethality. A. D. Conger. 
Oak Ridge National Laboratory, Oak Ridge, 
Tennessee. 

10. Influence of a conditioning injection of estro- 
gen on hematologic and organ weight re- 
sponse to x-irradiation. H. M. Patt, Mar- 
guerite N. Swift, Robert L. Straube, Ella B. 
Tyree, and Douglas E. Smith. Argonne 
National Laboratory, Chicago. 

11, X-ray induced developmental abnormalities 
in the mouse. Liane Brauch Russell. Biology 
Division, Oak Ridge National Laboratory, 
Oak Ridge, Tennessee. 

12. Pathology of an experimental flash-burn. 
Lewis Hogg, J. Thomas Payne, and Herman 
E. Pearse. Univ. of Rochester Atomic Energy 
Commission Project, Rochester, N. Y. 


WeEpNEspay, ApRIL 20, 1:30 P.m. 
Blood Coagulation 
LODGE ROOM C 


Joint Session with the American Society of 
Biological Chemists 


1, Canine hemophilia: the clotting anomaly and 
the effectiveness of transfusions. John B. 
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Graham*, Joseph A. Buckwalter*, L. J. 
Hartley* and K. M. Brinkhous. Dept. Path- 
ology, Univ. of North Carolina, Chapel Hill. 
. Hemostatic effects of normal blood trans- 
fusions in hemophilia-like swine. M. E. 
Muhrer (introduced by A. G. Hogan). Dept. 
Agricultural Chemistry and Animal Hus- 
bandry, Univ. of Missouri, Columbia (Bio- 
chem.). 

. Effect of various adsorbants on the com- 
ponents of the prothrombin complex. Mario 
Stefanini* and Armand J. Quick. Dept. Bio- 
chemistry, Marquette Univ. School of Medi- 
cine, Milwaukee (Biochem.). 

. Activation of purified prothrombin with 
sodium citrate. Walter H. Seegers and Arnold 
G. Ware*. Dept. Physiology and Pharmacol- 
ogy, Wayne Univ., Detroit (Biochem.). 

. Effect of lecithin in the formation of thrombin. 
Joseph E. Flynn and Eugene T. Standley 
(introduced by H. P. Smith). Dept. Pathology, 
Columbia Univ., New York City. 

. The prothrombin consumption test. Armand 
J. Quick and Jean Favre-Gilly*, Dept. Bio- 
chemistry, Marquette Univ. School of Medi- 
cine, Milwaukee (Biochem.). 

. Hypoprothrombinemia due to loss of intes- 
tinal lymph. J. D. Mann*, F. D. Mann*, and 
J. L. Bollman. Mayo Foundation, Rochester, 
Minn. 

. Antithromboplastic activity of navy bean 
trypsin inhibitor in vivo. Donald E. Bowman. 
Dept. Biochemistry and Pharmacology, 
Indiana Univ. School of Medicine, Indian- 
apolis (Biochem.). 

. In-vitro histamine release from blood cells of 
sensitized rabbits—relationship to blood- 
coagulation mechanisms. L. W. Roth, Floyd 
C. MclIntire* and R. K. Richards. Dept. of 
Pharmacology and Biochemistry, Abbott Re- 
search Laboratories, North Chicago (Phy- 
siol.). 

. Preparation and preservation of fraction I 
from human plasma. John T. Edsall, John 
D. Ferry, and Peter R. Morrison*. Dept. Phys- 
ical Chemistry, Harvard Medical School, 
Boston (Biochem.). 

. Efiect of methyl-bis(beta-chloroethyl)amine 
on blood constituents. George H. Mangun. 
Dept. of Laboratories, Henry Ford Hospital, 
Detroit (Biochem.). 


WEDNESDAY, APRIL 20, 9:30 P.M. 
Federation ‘‘Mixer” 


HOTEL STATLER BALLROOM 


FEDERATION PROCEEDINGS 


Volume 8 


TuHurRspDAY, APRIL 21, 9:00 a.m. 
Liver—Tumors 


LODGE ROOM C 


. Histopathology of the liver following hista- 


mine infusion. W. G. Nothacker* and Ralph 
W. Brauer (introduced by Russell L. Hol- 
man). Depts. Pathology and Pharmacology, 
Louisiana State Univ., School of Medicine, 
New Orleans. 


. Clearance of rose bengal by livers of normal 


and carbon tetrachloride-treated mice. W. 
Lane Williams. Dept. Anatomy, Univ. of 
Minnesota, Minneapolis. 


. Effects of 2-acetylaminofluorene on liver func- 


tion. James B. Allison, Arthur W. Wase*, 
and Walter W. Wainio*. Bureau of Biological 
Research, Rutgers Univ., New Brunswick, 
N. J. (Biochem.). 


. Quantitative correlation between results of 


hepatic tests and morphologic liver cell 
damage. Hans Popper, Frederick Steigmann, 
and Paul B. Szanto*. Hektoen Institute for 
Medical Research of the Cook Country Hospi- 
tal, Dept. Pathology of Northwestern Univ. 
Medical School, and the Dept. Internal Medi- 
cine, Univ. of Illinois College of Medicine, 
Chicago. 


. Massive hepatic necrosis in the protein-de- 


pleted, partially hepatectomized rat fed 
hypertonic diets. Robert L. Estrada*, Zachary 
A. Simpson*, Harry M. Vars*, and I. S. 
Ravdin. Harrison Dept. Surgical Research, 
Schools of Medicine, Univ. of Pennsylvania, 
Philadelphia. 


. Prompt and indirect reacting serum bilirubin 


in jaundice. Fenton Schaffner*, Hans Popper, 
and Frederick Steigmann. Hektoen Institute 
for Medical Research of the Cook County Hos- 
pital, Dept. Pathology of Northwestern Univ. 
Medical School, and the Dept. Internal Medi- 
cine, Univ. of Illinois College of Medicine, 
Chicago. 


. Methionine and choline in arrest of dietary 


cirrhosis of the liver in the rat. Ernest R. 
Jaffe*, Robert W. Wissler* and Earl P. 
Benditt. Dept. Pathology, Univ. of Chicago, 
Chicago. 


. Blood supply of neoplasms in the liver. Charles 


Breedis and Gang Young*. Dept. Pathology, 
Medical School, Univ. of Pennsylvania, 
Philadelphia, and Pathology Research Insti- 
tute, Medical College, National Sun Yat Sen 
Univ., Canton, China. 


. Induction of hepatic carcinoma in rats by 4- 


dimethylaminobenzene - 1 - azo - 1 - naph- 
thalene. A. S. Mulay (introduced by Harold 
L. Stewart) and H. I. Firminger (introduced 
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10. 


by Harold L. Stewart). National Cancer In- 

stitute, National Institutes of Health, Public 

Health Service, Bethesda, Md. 

Incidence of neoplasms and pathological 
changes in rats as a result of prolonged 
choline deficiency. Cyrus C. Erickson and 
Walter Goebbel*. Dept. Pathology and Dept. 
Surgery, Duke Medical School, Durham, N.C. 

Lipids in the lymph of rats. J. L. Bollman and 
E. V. Flock. Mayo Foundation, Rochester, 
Minnesota. 

Association of lymphoid elements with cancer 
cells undergoing distinctive necrobiosis in 
resistant and immune hosts. Helene W. 
Toolan* and John G. Kidd. Dept. Pathology, 
The New York Hospital-Cornell Medical Cen- 
ter, New York City. 

Fate of cancer cells implanted in susceptible 

and resistant hosts. John G. Kidd and Helene 

W. Toolan*. Dept. Pathology, The New York 

Hospital-Cornell Medical Center, New York 

City. 


TuurRsDAY, APRIL 21, 1:30 P.M. 
Protein Metabolism 


LODGE ROOM C 


. Nucleic acids and the production of antibody 


by plasma cells. Carolyn Forman*, William 
E. Ehrich and David L. Drabkin. Depts. Path- 
ology and Biochemistry, Graduate School of 
Medicine, Univ. of Pennsylvania, and the 
Philadelphia General Hospital. 


. Effect of ageing on the protein fractions of the 


normal human heart. John W. Harman and 
Jean H. Webster (introduced by D. Murray 
Angevine). Dept. Pathology, Univ. of Wis- 
consin Medical School, Madison. 


. Electrophoretic findings in normal and ab- 


normal pregnancy. Nevin S. Scrimshaw* and 
Eric L. Alling. School of Medicine and Den- 
tistry, Univ. of Rochester, Rochester, N. Y. 


. Level of serum mucoprotein as indicator of 


disease activity in rheumatic fever. V. C. 
Kelley and R. A. Good (introduced by Irvine 
McQuarrie). Dept. Pediatrics, Univ. of Min- 
nesota, Minneapolis. 


. Vitamin deficiency and protein synthesis with 


special reference to riboflavin-protein inter- 
relationships. Robert W. Wissler*, Earl P. 
Benditt, C. Harold Steffee* and Robert L. 
Woolridge*. Dept. Pathology, Univ. of 
Chicago. 


. Further studies on proteinuria in dogs. Roger 


Terry (introduced by G. H. Whipple). Dept. 
Pathology, School of Medicine and Dentistry, 
Univ. of Rochester, Rochester, N. Y. 
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Fates of parenterally administered homol- 
ogous serum protein and casein hydrolysate. 
John Fuller*, E. M. Humphreys*, C. H. 
Steffee*, R. W. Wissler* and E. P. Benditt. 
Dept. Pathology, Univ. of Chicago. 


. Determination of minimal daily essential 


amino acid requirements in protein-de- 
pleted male albino rats. C. H. Steffee*, R. W-. 
Wissler*, E. M. Humphreys*, E. P. Benditt, 
R. L. Woolridge* and P. R. Cannon. Dept. 
Pathology, Univ. of Chicago. 


. Minimum daily requirements of indispensable 


amino acids for maintenance of adult rats. 
L. E. Frazier*, R. L. Woolridge*, C. H. 
Steffee*, R. W. Wissler* and E. P. Benditt. 
Dept. Pathology, Univ. of Chicago. 

Cytochrome oxidase, succinoxidase and phos- 
phatase activities of tissue of rats on pro- 
tein-deficient diets. HE. P. Benditt, C. H. 
Steffee*, T. Hill* and T. L. Johnston*. Dept. 
Pathology, Univ. of Chicago. 

Effects of protein deficiency on natural and 
acquired immunity to Friedlander’s bacillus. 
Robert L. Woolridge (introduced by Paul R. 
Cannon). Dept. Pathology, Univ. of Chicago. 

Comparison of two types of experimental as- 
cites in the dog. Wade Volwiler*, Jesse L. 
Bollman and John H. Grindlay. Mayo Foun- 
dation, Rochester, Minn. 


TuHurRsSDAY, APRIL 21, 4:30 P.M. 
Pathology Business Meeting 


LODGE ROOM C 


Fripay, APRIL 22, 9:00 a.m. 
Endocrines—Cholesterol 


LODGE ROOM C 


. Effect of thyroid feeding on histologically 


normal islets of rats receiving small doses 
of alloxan. David W. Molander* and Arthur 
Kirschbaum. Dept. Anatomy, Univ. of Minne- 
sota Medical School, Minneapolis. 


. Retardation of the reaction time in para- 


thyroidectomized rats. Carl C. Smith* and 
Herbert C. Stoerk. Merck Institute for Thera- 
peutic Research, Rahway, N. J. 

renal reabsorption of 
phosphate. Herbert C. Stoerk and Robert H. 
Silber*. Merck Institute for Therapeutic Re- 
search, Rahway, N. J. 


. Influence of chorionic gonadotrophin on hilus 


cells of the human ovary. William H. Stern- 
berg*, Albert Segaloff and Cornelia J. Gas- 
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Intravenous 
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kill.* Depts. Pathology and Medicine, Tulane 
Univ., Alton Ochaner Medical Foundation, 
and the Charity Hospital of Louisiana, New 
Orleans. 


. Chorionic gonadotrophin as luteotrophin in 


women. Albert Segaloff, Cornelia J. Gaskill*, 
William Sternberg* and Richard L. Cop- 
pedge.* Depts. Medicine, Physiology and Path- 
ology, Tulane Univ., Alton Ochsner Medical 
Foundation, and the Charity Hospital of 
Louisiana, New Orleans. 


. Eclampsia-like condition in pregnant rats in- 


jected with progesterone. A. Symeonidis (in- 
troduced by H. L. Stewart). National Cancer 
Institute, Bethesda, Md. 


. Multiple injections of potassium as a test for 


adrenocortical function, with modifications 
induced by desoxycorticosterone. Theodore 
Robertson (introduced by John G. Kidd). 
Dept. Pathology, New York Hospital-Cornell 
Medical Center, New York City. 


. Blood cholesterol value of normal men in 


relation to their basal metabolic rate. Annie 
Laurie Peeler*, Opal E. Hepler, Velma Miller 
Kinney*, Lillian E. Cisler* and Frederic T. 
Jung*. Depts. Pathology and Physiology, 
Northwestern Univ. Medical School and 
Passavant Memorial Hospital, Chicago. 


. Sustained elevation of blood cholesterol and 


phospholipid levels in rabbits given deter- 
gents intravenously. Aaron Kellner, James 
W. Correll and Anthony T. Ladd (intro- 
duced by John G. Kidd). Dept. Pathology, 
New York Hospital-Cornell Medical Center, 
New York City. 


detergents in experimental 
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atherosclerosis, with special reference to 
the possible role of phospholipids. Anthony 
T. Ladd, Aaron Keliner, and James W. Correll 
(introduced by John G. Kidd). Dept. Path- 
ology, New York Hospital-Cornell Medical 
Center, New York City. 


11. Influence of alloxan diabetes on cholesterol 


atherosclerosis in the rabbit. Henry (C, 
McGill*, Louis E. Parrish* and Russell L. 
Holman. Dept. Pathology, Louisiana State 
Univ., School of Medicine, New Orleans. 


12. Cytological effects of alloxan in intact and 


thymectomized rats. Thurlo B. Thomas’, 
Paul L. Ewing and G. A. Emerson. Dept. 
Zoological Sciences, Carleton College, North- 
field, Minn., and Dept. Pharmacology, Univ. 
of Texas Medical Branch, Galveston (Pharm.). 


Papers Read by Title 


1. Replacement of a portion of common bile duct 


by a segment of uterine horn. Charles M. 
O’Leary*, William T. Snoddy* and Bela 
Halpert. Depts. Surgery and Pathology, Univ. 
of Oklahoma School of Medicine, Oklahoma 
City. 


2. Influence of nutrition on plasma vitamin A 


alcohol. Hans Popper, Frederick Steigmann, 
Hattie A. Dyniewicz* and Irene A. Mazwell*. 
Hektoen Institute for Medical Research of the 
Cook County Hospital, Dept. Pathology of 
Northwestern Univ. Medical School, and 
Dept. Internal Medicine, Univ. of Illinois 
College of Medicine, Chicago. 
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AMERICAN INSTITUTE OF NUTRITION 
Thirteenth Annual Meeting 


An asterisk following an author’s name denotes “by invitation” 


Tuespay, APRIL 19, 9:00 a.m. 
Amino Acids 


LODGE ROOM B 


. Effect of various amino acids on rats receiving 


niacin-tryptophan deficient rations. L. V. 
Hankes, L. M. Henderson* and C. A. Elveh- 
jem. Dept. Biochemistry, College of Agricul- 
ture, Univ. of Wisconsin, Madison. 


. Role of the gastrointestinal tract in the con- 


version of tryptophan to nicotinic acid. 
James M. Hundley (introduced by F. S. 
Daft). Exptl. Biology and Medicine Institute, 
National Institutes of Health, Bethesda, Md. 


. Tryptophan-nicotinic acid relationship in the 


developing chick embryo. Charles A. Den- 
ton*, W. L. Kellogg*, W. E. Rowland* and 
H.R. Bird. Bureau of Animal Industry, Agri- 
cultural Res. Adm., U. S. D. A., Beltsville, 
Md. , 


. Effect of vitamin nutriture on tryptophan 


metabolism in man. Herbert P. Sarett and 
Grace A. Goldsmith. Nutrition Research 
Laboratory, Tulane Univ. School of Medicine, 
New Orleans. 


. Leucine content and utilization of amino acid 


mixtures. Joseph T. Anderson* and E. 8S. 
Nasset. Dept. Physiology and Vital Eco- 
nomics, Univ. of Rochester School of Medicine 
and Dentistry, Rochester, N. Y. 


. The concurrent feeding of amino acids. Robert 


S. Harris and Richard Henderson* Nutri- 
tional Biochemistry Laboratories, Mass. Inst. 
of Technology, Cambridge, Mass. 


. Rat-repletion studies with amino acid solu- 


tions. Role of non-essential amino acids. 
Douglas V. Frost and Harry R. Sandy*. 
Nutritional Research Division, Abbott Labora- 
tories, North Chicago. 


. Lysine requirement for growing pigs. M. J. 


Brinegar*, J. K. Loosli, Harold H. Williams 
and L. A. Maynard. Depts. Animal Hus- 
bandry and Biochemistry and Nutrition, Cor- 
nell Univ., Ithaca. 


. Synthesis of amino acids in the rumen. W. £. 


Thomas*, J. K. Loosli, Fent H. Ferris*, 
Harold H. Williams and L. A. Maynard. 
Depts. of Animal Husbandry and Biochemis- 
try and Nutrition, Cornell Univ., Ithaca. 
Role of methionine in the protein metabolism 
of the rat. Cecile Hoover*, Pearl Swanson and 


Helen Merriam Stewart*. The Nutrition 
Laboratory, the Foods and Nutrition Section, 
Iowa Agricultural Experiment Station, Iowa 
State College, Ames. 

11. Tyrosine excretion in rheumatoid arthritics 
and normals. Z£. B. Wallraff*, C. A. 
Stephens*, A. Borden*, P. Holbrook*, D. 
Hill*, L. J. Kent* and A. R. Kemmerer. 
Dept. Nutrition, Univ. of Arizona, and South- 
western Clinic and Research Institute, Tu- 
cson. 

12. Blood changes in acute amino acid deficiencies. 
W. Knowlton Hall, Lester L. Bowles* and 
V. P. Sydenstricker*. Depts. Biochemistry, 
Microscopic Anatomy and Medicine, Univ. 
of Georgia School of Medicine, Augusta (Bio- 
chem.). 


Tuespay, APRIL 19, 1:30 p.m. 
Proteins 


LODGE ROOM B 


1. Influence of dietary proteins on the urinary 
excretion of amino acids by human subjects. 
Betty F. Steele*, May S. Reynolds* and C. A. 
Baumann. Dept. Biochemistry and Home 
Economics, College of Agriculture, Univ. of 
Wisconsin, Madison. 

2. Growth and reproduction of rats on rations 
devoid of animal protein. M. O. Schultze 
(introduced by G. M. Briggs). Division Agri- 
cultural Biochemistry, Univ. of Minnesota, 
Minneapolis. 

3. The effect of carbohydrate on the nutritive 
value of heated protein. Ivan J. Mader*, 
Lawrence J. Schroeder* and Arthur H. Smith. 
Dept. Physiological Chemistry, Wayne Univ. 
College of Medicine, Detroit. 

4. Studies involving protein stores in man. Stan- 
ley Levey, John E. Harroun and Charley J. 
Smyth (introduced by Arthur’ H. Smith). 
Wayne County General Hospital, Eloise, 
Michigan, and the Depts. Physiological Chem- 
istry and Medicine, Wayne Univ. College of 
Medicine, Detroit. 

5. Nitrogen excretion of women related to the 
distribution of animal protein in the daily 
meals. Ruth M. Leverton and Mary R. Gram*. 
Human Nutrition Research Laboratory, Univ. 
of Nebraska, Lincoln. 
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6. Influences of dietary protein. I. Transmittal 
of growth factors. Frank A. Csonka and M. 
W. Olsen*. Bureau of Human Nutrition and 
Home Economics and the Bureau of Animal 
Industry, Agricultural Res. Adm. U.S. D.A., 
Washington, D. C. (Biochem.). 

7. Evaluation of six standard proteins by growth 
of young dogs. Dorothea Mabee* and Agnes 
Fay Morgan. Laboratory Home Economics, 
Univ. of California, Berkeley. (Biochem.). 

8. Utilization of human serum albumin injected 
intravenously. Cecilia Riegel and Nicholas 
Gimbel*. Harrison Dept. Surgical Research, 
Schools of Medicine, Univ. of Pennsylvania, 
Philadelphia (Biochem.). 

10. Sulfur-free protein hydrolysates for cystine- 
and methionine-free diets. John L. Wood, 
Shirley Lucille Cooley* and Nelson Kings- 
land*. Dept. Chemistry, School of Biological 
Sciences, Univ. of Tennessee, Memphis (Bio- 
chem.). 

11. Microbially synthesized APF (animal protein 
factor). Stefan Ansbacher, Harley H. Hill, 
Jr.*, Jesse W. Tieman*, Jean F. Downing* 
and John H. Caldwell, Jr.* Research Labora- 
tory, Vi-D-Co. Marion, Ind. (Biochem.). 


Tuespay, AprRIL 19, 4:30 P.M. 
Business Meeting 


LODGE ROOM B 


TueEspay, Aprit 19, 8:00 p.m. 
Joint Session of the Federation 


AUDITORIUM 


WEDNESDAY, APRIL 20, 9:00 a.m. 
Vitamins A, D, E; Thiamine; Pyridoxine 
LODGE ROOM B 


1. A paradoxical relationship between serum 
level and liver content of vitamin A. R. F. 
Krause (introduced by H. B. Pierce). Dept. 
Biochemistry, College of Medicine, Univ. of 
Vermont, Burlington. 

2. Vitamin A requirement of the turkey poult fed 
a purified diet. Walter C. Russell, M. Wight 


FEDERATION PROCEEDINGS 


10. 


11. 


12. 


Volume 8 


Taylor and Robert Van Reen*. Dept. Agricul. 
tural Biochemistry, New Jersey Agricultural 
Experiment Station, Rutgers Univ., New 
Brunswick. 


. Chronic vitamin A deficiency in three inbred 


strains of mice. Paul F. Fenton, Ruth E. 
Shrader* and George R. Cowgill. Yale Nutri. 
tion Laboratory, Dept. Physiological Chem. 
istry and Dept. Anatomy, Yale Univ., New 
Haven. 


. Fasting serum vitamin A and carotene levels 


and vitamin A absorption in males over 40, 
Marvin J. Yiengst* and Nathan W. Shock, 
Section on Cardiovascular Diseases and 
Gerontology, National Heart Institute, Nat- 
ional Institutes of Health, and Baltimore City 
Hospitals, Baltimore (Physiol.). 


. Studies with aqueous dispersions of fat-soluble 


vitamins. Albert E. Sobel, Abraham Rosen- 
berg*, Roy Geduldig*, Eli Engel*, Michael 
West* and Benjamin Kramer. Dept. Chemis- 
try and Pediatrics, Jewish Hospital of Brook- 
lyn (Biochem.). 


. Determination of vitamin D activity in the 


rat by means of radioactive phosphorus. 
R. H. Snyder*, Harold J. Eisner*, and Harry 
Steenbock. Dept. Biochemistry, Univ. of 
Wisconsin, Madison. 


. Fatal lung hemorrhage and liver damage in 


rats prevented by vitamin E. £. L. Hove, 
D. H.Copeland* and W. D. Salmon. Labora- 
tory of Animal Nutrition, Alabama Polytech- 
nic Institute, Auburn. 


. Some inter-relationships of thiamine and fat 


in the nutrition of the rat. M. M. Krider* 
and N. B. Guerrant. Dept. Agricultural and 
Biological Chemistry, The Pennsylvania 
State College, State College. 


. Decrease in the storage of thiamine in tissues 


from supplementing the diet with live 
bakers’ yeast. Fung-Haan Fung*, Ruth J. 
Aaness* and Helen T. Parsons. Dept. Home 
Economics, Univ. of Wisconsin, Madison. 

Desoxypyridoxine and development of the 
chick embryo. W. W. Cravens and E. E. 
Snell. Dept. Poultry Husbandry and Bio- 
chemistry, Univ. of Wisconsin, Madison. 

Human urinary and fecal elimination of vita- 
min Bg and 4-pyridoxic acid on a controlled 
diet. Hellen Linkswiler and May S. Reynolds 
(introduced by Helen T. Parsons). Dept. Home 
Economics, Univ. of Wisconsin, Madison. 

Role of pyridoxine in economy of food utiliza- 
tion. Barnett Sure and Leslie Easterling’. 
Univ. of Arkansas, Fayetteville. 
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March 1949 


WEDNESDAY, APRIL 20, 1:30 P.M. 


Pteroylglutamic Acid; Vitamin B,.; Choline; 
Biotin 


LODGE ROOM B 


. Folie acid deficiency and the respiration and 
pyruvate utilization of duckling erythro- 
cytes and cardiac muscle. O. Neal Miller*, 
Robert E. Olson* and Frederick J. Stare. 
Dept. Nutrition, Harvard School of Public 
Health and Dept. Biological Chemistry, Har- 
vard Medical School, Boston. 

. Relation of factor in a methanol extract of 
liver and pteroylglutamic acid in mink. 
S.B. Tove* and C. A. Elvehjem. Dept. of Bio- 
chemistry, College of Agriculture, Univ. of 
Wisconsin, Madison. 

. Effects of pteroylglutamic acid, injectable 
liver extract, and ascorbic acid on dietary 
glycine toxicity. James S. Dinning*, Cecilia 
K. Keith*, John R. Totter* and Paul L. Day. 
Dept. Biochemistry, School of Medicine, 
Univ. of Arkansas, Little Rock. 

. Pteroylglutamic acid studies on patients with 
tropical sprue: factors affecting urinary ex- 
cretion levels. Elizabeth M. Knott and Ramén 
M. Sudrez (introduced by R. R. Williams). 
The School of Tropical Medicine, San Juan, 
Puerto Rico. 

. Vitamin B,;—a growth factor for young rats. 
Gladys A. Emerson, Elizabeth Wurtz* and 
Mary E. Zanetti*. Merck Institute for Thera- 
peutic Research, Rahway, N. J. 

. Vitamin B,2 in swine nutrition. A. G. Hogan 
and G. C. Anderson*. Depts. Animal Hus- 
bandry and Agricultural Chemistry, Univ. 
of Missouri, Columbia. 

. Essentiality of vitamin Bz for the baby pig, 
with preliminary quantitative data. A. L. 
Neumann*, Marian F. James*, J. L. Krider* 
and B. Connor Johnson. Dept. Animal 
Science and Division of Animal Nutrition, 
Univ. of [llinois. 

. Animal protein factor and growth of mice fed 
diets containing succinylsulfathiazole. D. K. 
Bosshardt, J. W. Huff*, Winifred J. Paul*, 
and R. H. Barnes. Dept. Biochemistry, Med- 
ical Research Division, Sharp and Dohme, 
Inc., Glenolden. 

. Relation of vitamin Bj2 to the choline require- 
ment of the rat and chick. A. EF. Schaefer*, 
W. D. Salmon and D. R. Strength*. Labora- 
tory of Animal Nutrition, Alabama Poly- 
technic Institute, Auburn. 

. Amino acids and vitamin Bi: as supplements 
to plant proteins for growing chicks. L. R. 
Richardson, L. G. Blaylock*, H. L. German* 
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and R. M. Sherwood*. Texas Agricultural 
Experiment Station, College Station. 

11. Relation of choline intake to survival in rats 
fed p-dimethylaminoazobenzene. R. W. 
Engel. Laboratory of Animal Nutrition, 
Alabama Polytechnic Institute, Auburn. 

12. Effect of biotin deficiency in ducklings upon 
the histopathology of the heart. James W. 
Goddard and Robert E. Olson (introduced by 
Frederick J. Stare). Dept. Nutrition, Har- 
vard School of Public Health, Boston. 


WEDNESDAY, APRIL 20, 7:00 P.M. 


American Institute of Nutrition Dinner 
Presentation of Awards 


BOOK-CADILLAC HOTEL, CRYSTAL BALLROOM 


WEDNESDAY, APRIL 20, 9:30 P.M. 
Federation Mixer 


HOTEL STATLER BALLROOM 


Tuurspay, APRIL 21, 9:00 a.m. 
Vitamin C; Rehabilitation 


LODGE ROOM B 


. Excretion of ascorbic acid on supplements of 
cantaloupe and crystalline ascorbic acid. 
Shih Dzung Chen* and Cecilia Shuck. Nutri- 
tion Laboratory, School of Home Economics, 
Purdue Univ., Lafayette, Ind. 

. Relation of age to ascorbic acid metabolism in 
guinea pigs. Mary Elizabeth Reid. Expili. 
Biol. and Med. Institute, National Institutes 
of Health, Bethesda, Md. 

. Vitamin C deficiency in the ringtail monkey. 
James H. Shaw. School of Dental Medicine, 
Harvard Univ., Boston. 

. A study of ascorbic acid metabolism of older 
adolescents. Clara A. Storvick, Bessie L. 
Davey*, Ruth M. Nitchals*, Ruth E. Coffey* 
and Margaret L. Fincke. Nutrition Research 
Laboratory, Agricultural Experiment Station, 
Oregon State College, Corvallis. 

. Studies on the fate of ascorbic acid, dehydro- 
ascorbic acid and diketogulonic acid in the 
animal body. Mary B. Mills*, Charlotte M. 
Damron*, and Joseph H. Roe. Dept. Bio- 
chemistry, George Washington Univ., Wash- 
ington, D. C. 

. Ascorbic acid metabolism in patients with 
certain gingival disturbances. Raymond 
Hayes*, Walter M. Booker and Marianna B. 
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Sewell. Dept. of Oral Medicine, College of 
Dentistry, and Dept. Pharmacology, College 
of Medicine, Howard Univ., Washington, 
D. C. (Physiol.). 

7. Weight of liver and liver glycogen of rats after 
dietary restriction and rehabilitation. Ruth 
M. Clayton and Esther Da Costa (introduced 
by Robert E. Johnson). U. S. Army Medical 
Nutrition Laboratory, Chicago. 

8. Effect of dietary restriction and rehabilitation 
on serum protein of male rats. Esther Da 
Costa and Ruth Clayton (introduced by Robert 
E. Johnson). U. 8S. Army Medical Nutrition 
Laboratory, Ohéonge. 

9. Effect of dietary restriction and rehabilitation 
upon the spontaneous activity of rats. 
Harry Krzywicki and Esther Da Costa (intro- 
duced by Robert E. Johnson). U. S. Army 
Medical Nutrition Laboratory, Chicago. 

10. Nutritional requirements of men living under 
survival conditions in cold weather. C. G. 
Bly*, R. E. Johnson and C. F. Consolazio*. 
U. S. Army Medical Nutrition Laboratory, 
Chicago. 

11. Effect of diet composition on rehabilitation 
following starvation in albino rats. W. A. 
Krehl and W. P. McNulty, Jr.* Yale Nutri- 
tion Laboratory, Dept. of Physiological Chem- 
istry, Yale Univ., New Haven (Biochem.). 

12. Resurvey of nutritional status in Norris Point, 
Newfoundland. Grace A. Goldsmith, William 
J. Darby, Ruth Steinkar:p*, Anne Stockell* 
and Ellen McDevitt*. Dept. Medicine, Tulane 
Univ. School of Medicine, New Orleans, 
Depts. Biochemistry and Medicine, Vander- 
bilt Univ. School of Medicine, Nashville. 


THURSDAY, APRIL 21, 1:30 P.M. 


Riboflavin; Pantothenic Acid; Metabolism; 
Lipids 


LODGE ROOM B 


1. Riboflavin and nitrogen metabolism of six 
women with active tuberculosis. Wilma D. 
Brewer*, Helen L. Tobey* and Margaret A. 
Ohlson. Dept. Foods and Nutrition, School 
of Home Economics, Michigan State College, 
East Lansing. 

2. Relationship of riboflavin deficiency to adreni- 
cortical function as shown by carbohydrate 
metabolism in anoxia. Bluebell Reade* and 
Agnes Fay Morgan. Laboratory of Home Eco- 
nomics, Univ. of California, Berkeley. 


FEDERATION PROCEEDINGS 


3. Metabolism of radioactive acetate and py- 


ruvate by cardiac muscle from normal and 

pantothenic acid-deficient ducklings. Robert 

E. Olson* and Fredrick J. Stare. Dept. Nutri- 

tion, Harvard School of Public Health and 

Dept. Biological Chemistry, Harvard Medi- 

cal School, Boston. 

Availability of panthenol and calcium panto- 
thenate in relation to food intake. S. H. 
Rubin, L. Drekter*, M. E. Moore* and R. 
Pankopf*. Nutrition Laboratories, Hoff- 
mann-LaRoche Inc., Nutley, N. J. 

5. Metabolism of p-aminobenzoic acid and some 
of its conjugates by the rat. Thomas R. 
Riggs* and D. Mark Hegsted. Dept. Nutrition, 
Harvard School of Public Health, Dept. Bio- 
logical Chemistry, Harvard Medical School 
and Dept. Biochemistry and Nutrition, 
Tufts College Medical School, Boston. 

6. Acetylation in diabetic rats. Frizos Charalam- 
pous* and D. Mark Hegsted. Dept. of Nutri- 
tion, Harvard School of Public Health and 
Dept. Biological Chemistry, Harvard Medical 
School, Boston. 

7. Metabolism of tryptophan labeled with radio- 
active carbon. Dattareya Rao Sanadi* and 
David M. Greenberg, Division of Biochem- 
istry, Univ. of California Medical School, 
Berkeley. 

8. Interrelation of age, serum cholesterol and 
basal metabolism of women. Mary R. Gram* 
and Ruth M. Leverton. Human Nutrition 
Research Laboratory, Univ. of Nebraska, 
Lincoln. 

9. The effect of various degrees of starvation on 
gonadotrophic and lactogenic content of 
rat pituitaries. Joseph Meites and J. O. Reed 
(introduced by C. F. Huffman). Depts. Physi- 
ology and Pharmacology, Michigan State 
College, East Lansing. 

10. The nutrition of women during normal and 
abnormal pregnancy in Panama and the 
Canal Zone. Martha J. Thomason*, Nevin 
S. Scrimshaw* Robert P. Bays* and Estelle 
E. Hawley. Dept. Obstetrics and Gynecology, 
Univ. of Rochester, School of Medicine and 
Dentistry, Rochester, N. Y. 

11. Biochemical studies on primigravidae on self- 
selected diets which differed greatly in nutri- 
tive value. Helen Oldham, Bernice Blum 
Sheft* and Thelma Porter. Dept. Home Eco- 
nomics, Univ. of Chicago. 

12. Nutritional evaluation of the iso-oleic acids. 
I. Elaidic, petroselinic and petroselinelaidic 
acids. Henry Sherman*, Laura M. Campling’*, 
Willy Lange* and Robert S. Harris. Nutri- 
tional Biochemistry Laboratoris, Massa- 
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March 1949 


Tuurspay, APRIL 21, 4:30 P.M. 
Business Meeting 


LODGE ROOM B 


TuHuRspDAY, APRIL 21, 8:00 P.M. 
Symposium on Nutrition in Preventive Medicine 


HOTEL STATLER BALLROOM 
C. G. King, Chairman 


1. Nutrition and dental caries. James H. Shaw. 
Harvard Univ., Boston. 

2. Human amino acid requirements. William C. 
Rose, Univ. of Illinois, Urbana. 

3. Chemical measurements in relation to physi- 
cal evidence of malnutrition. Grace A. Gold- 
smith. Tulane Univ., New Orleans. 

4. Nutrition, renal lesions and hypertension. 
Charles H. Best and W. S. Hartroft. Univ. 
of Toronto, Canada. 

5. Anemias caused primarily by malnutrition. 
W. Henry Sebrell. National Institute of 
Health, Bethesda, Md. 


Fripay, APRIL 22, 9:00 A.M. 
Minerals; General 
LODGE ROOM B 


1. Use of radioactive phosphorus in the study of 
caries resistant and susceptible albino rats. 
Ray L. Shirley* and Carl A. Hoppert. Kedzie 
Chemical Laboratory, Michigan State College, 
East Lansing. 

2. Perspiration as a factor influencing the iron 
requirement. Frances A. Johnston and Gladys 
C. Hagan*. New York State College of Home 
Economics, Cornell Univ., Ithaca. 

3. Iron requirements of six adolescent girls. 
Doretta Schlaphoff* and Frances A. Johnston. 
New York State College of Home Economics, 
Cornell Univ., Ithaca. 

4. Age and calcium utilization. C. M. McCay, 
F. E. Lovelace*, C. H. Liu* and G. Kane*. 
Laboratory of Animal Nutrition, Cornell 
Univ., Ithaca. 

5. Effect of a gossypol on the body weight of rats. 
Alfred H. Free and Helen M. Free*. Miles Re- 
search Laboratories, Elkhart, Ind. 

6. Comparison of sugars in the purified diet of 
baby pigs. S. R. Johnson, Dept. Animal In- 
dustry, Univ. of Arkansas, Fayetteville. 

7. Influence of heredity on the crude protein and 
carotene contents of corn. L. W. Aurand* 
and R.C. Miller. Dept. Agricultural and Bio- 
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logical Chemistry, Pennsylvania State College, 
State College. 

8. Studies on the function of the ceca in the do- 
mestic fowl. J. R. Couch*, D. R. Knight*, 
Harry German* and P. B. Pearson, Agricul- 
turaland Mechanical College of Texas, College 
‘Station. 

9. Distribution and some properties of the mouse 
salmonellosis resistance factor. Howard A. 
Schneider. Laboratories of the Rockefeller 
Institute for Medical Research, New York 
City. 

10. Unidentified vitamins of the B complex re- 
quired by certain insects. G. Fraenkel (intro- 
duced by H. E. Carter). Dept. Entomology, 
Univ. of Illinois, Urbana. . 

11. Protein and amino acid requirements of the 
German cockroach. J. L. Noland* and C. A. 
Baumann. Dept. Biochemistry, College of 
Agriculture, Univ. of Wisconsin, Madison 
(Biochem.). 

12. Observations on an unidentified dietary factor 
concerned in human growth. Selma E. 
Snyderman*, Rosa Lee Nemir* and L. Em- 
mett Holt, Jr. Dept. Pediatrics, New York 
Univ. and the Children’s Medical Service, 
Bellevue Hospital, New York City. 


Fripay, APRIL 22, 1:30 p.m. 
General 


LODGE ROOM B 


1. Determination of SLR factor in the liver and 
urine of rats fed on various diets. Bacon F. 
Chow, Lois Hall*, Shirley de Biase* and Lois 
Barrows*. Division of Pharmacology, Squibb 
Institute for Medical Research, New Bruns- 
wick, N. J. 

2. Use of enriched cereals in certain diets con- 
sumed in the South. Harriet A. Harlin, 
Beulah D. Westerman (introduced by Martha 
M. Kramer). Dept. Foods and Nutrition, 
Kansas Agricultural Experiment Station, 
Kansas State College, Manhatian.., 

3. Nutrition of L. bifidus, predominant intestinal 
organism of the breast fed infant. R. M. 
Tomarelli*, R. F. Norris*, Paul Gyorgy. 
Univ. of Pennsylvania Hospital, Philadel- 
phia, J. B. Hassinen*, and F. W. Bernhart*, 
Wyeth, Inc., Mason, Mich. 

4. Influence of dietary protein and fat on the 
toxicities of trinitrotoluene (TNT) and 
2,4-dinitrotoluene (DNT) for the rat. 
Maurice E. Shils an Jeonard J. Goldwater 
(introduced by C. G. King). Division of In- 
dustrial Hygiene, School of Public Health, 
Columbia Univ., New York City. 
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5. Germ-free chick nutrition. I. Development on 
synthetic-type diets. J. A. Reyniers, T. D. 
Luckey, P. C. Trexler, R. F. Ervin, M. Wag- 
ner and H. A. Gordon. Germ-Free Life Divi- 
sion, Lobund, Notre Dame, Indiana, R. A. 
Brown, G. J. Mannering and C.. J. Campbell, 
Research Laboratories, Parke, Davis and 
Company, Detroit. 

6. Influence of high levels of fat with suboptimal 
levels of riboflavin on the growth of chicks. 
Raymond Reiser* and P. B. Pearson. Agri- 
cultural and Mechanical College of Texas, 
College Station (Biochem.). 

. Tryptophane requirement of the rat as related 
to dietary level of other amino acids. W. D. 
Salmon. Laboratory of Animal Nutrition, 
Alabama Polytechnic Institute, Auburn (Bio- 
chem.). 

. Food packages as a supplement to the German 
nutrition. G. Lehmann (introduced by D. B. 
Dill). Maz Planck-Institut ftir Arbeits- 
physiologie, Dortmund, Germany (Physiol.). 

. Ammonium persulfate as a flour maturing 
agent. Aaron Arnold and Frans C. Goble*. 
Sterling-Winthrop Research Institute, Ren- 
nsselaer. 

. Studies on prolamines treated with nitrogen 
trichloride. I. Fractionation of hydrolysates. 


FEDERATION PROCEEDINGS 


Volume 8 


L. Reiner, Philip Weiss*, Fernanda Misani*, 
M. G. Cordasco* and T. W. Fair*. Research 
Laboratories of Wallace and Tiernan Prod- 
ucts, Inc. (Biochem.). 

11. Studies on prolamines treated with nitrogen 
trichloride. III. Sulfated zein. Fernanda | 
Misani*, Philip Weiss*, M. G. Cordasco*. 
T. W. Fair* and L. Reiner. Research Labora- 
tories of Wallace and Tiernan Products, Inc. 
(Biochem.). 


Papers Read by Title 


1. Effect of diet on the treatment of parathy- 
roidectomized dogs. Aaron Arnold. Sterling- 
Winthrop Research Institute, Rennsselaer. 

2. Influence of vitamin E on the creatine and 
creatinine excretion of rats poisoned with 
CCl,. E. L. Hove. Laboratory of Animal 
Nutrition, Alabama Polytechnic Institute, 
Auburn. 

3. Color measurement in products of rice milling. 
Marinus C. Kik. Univ. of Arkansas, Fayette- 
ville. 

4. Goiter in West Virginia. Isidor Greenwald. 
Dept. Chemistry, New York Univ. College 
of Medicine, New York City. 
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THE AMERICAN ASSOCIATION OF IMMUNOLOGISTS 
Thirty-third Annual Meeting 


An asterisk following an author’s name denotes “by invitation”’ 


TuEspay, APRIL 19, 9:00 a.m. 


LODGE ROOM D 


. ‘Nonspecific? complement-fixing activity of 


cloudy avian sera. Christine E. Rice. Do- 
minion Dept. of Agr., Animal Diseases Re- 
search Institute, Hull, Quebec, Canada. 


. Antigenicity of staphylocoagulase. Morris 


Tager and Harriet B. Hales*. Dept. Bac- 
teriology, Yale Univ. School of Medicine, New 
Haven. 


. Some properties of purified diphtheria toxoid. 


Leo Levine and Louise Wyman (introduced 
by Geoffrey Edsall). Antitoxin and Vaccine 
Laboratory, Mass. Dept. of Public Health, 
Boston. 


. Studies on the enzymatic hydrolysis of the 


capsular polysaccharide of Klebsiella pneu- 
moniae Type B. Edgar E. Baker* and Walther 
F. Goebel. The Rockefeller Institute for Medi- 
cal Research, New York City. 


. Effect of lithium periodate on crystalline 


bovine serum albumin. Gertrude E. Perl- 
mann* and Walther F.. Goebel. The Rockefeller 
Institute for Medical Research, New York 
City. 


. Polysaccharides isolated from tissues of nor- 


mal, immune, and immunologically para- 
lyzed mice. Lloyd D. Felton, Benjamin 
Prescott*, Gladys Kauffmann*, and Barbara 
Ottinger*. National Institutes of Health, 
Bethesda, Md. 


. Dissociation of antigen-antibody complexes 


and their bond energy. Felix Haurowittz and 
Lale Etili*. Dept. Chemistry, Indiana Univ., 
Bloomington, and Dept. of Medical Chemistry, 
Istanbul, Turkey. 


. Equilibrium studies on the reaction of anti- 


body with hapten. Leonard Lerman (intro- 
duced by Dan H. Campbell). Gates and Crellin 
Lab. of Chemistry, Calif. Inst. of Technology, 
Pasadena. 


. Purification of antibodies by specific methods. 


Dan H. Campbell and Leonard Lerman’*. 
Gates and Crellin Lab. of Chemistry, Calif. 
Inst. of Technology, Pasadena. 
Immunochemical studies of factors modifying 
interaction of egg albumin and rabbit anti- 
egg albumin. Walter J. Kleinschmidt* and 
Paul D. Boyer, Division of Biochemistry, 
Univ. of Minnesota, St. Paul (Biochem.). 
Presidential Address: Michael Heidelberger. 
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. Prophylactic 


TueEspAY, APRIL 19, 2:00 P.M. 


LODGE ROOM D 


. Precipitin tests for the diagnosis of Chagas’ 


disease, with special reference to the spec- 
ificity of polysaccharides. A. Packchanian 
and L. Turck*. Dept. Bacteriology and Lab. 
of Microbiology, Univ. of Texas School of 
Medicine, Galveston. 


. Further study of toxins and antigens of Shi- 


gella dysenteriae. Daniel A. Boroff and Beatrice 
P. Macri*. Dept. Bacteriology, Camp Detrick, 
Frederick, Md., and George Washington 
Univ., Washington, D.C. 


. Comparative response and persistence of im- 


munity in mice vaccinated intraabdominally 
or by gavage with Shigella sonnei. Merlin L. 
Cooper, Helen M. Keller and Agnes M. Hart 
(introduced by Albert B. Sabin). Children’s 
Hospital Research Foundation and Dept. 
Pediatrics, College of Medicine, Univ. of 
Cincinnati. 

immunity to experimental 
enteric cholera. William Burrows and Law- 
rence Ware*. Dept. Bacteriology and Para- 
sitology, Univ. of Chicago, Chicago. 


. Resistance to endotoxins of enteric bacilli in 


patients convalescent from typhoid and 
paratyphoid fever. Herbert R. Morgan* and 
Franklin A. Neva (introduced by Thomas 
Francis, Jr.). Dept. Epidemiology, School of 
Public Health, Univ. of Michigan, Ann Arbor. 


. Immunochemical studies on egg white pro- 


teins. L. R. Wetter, M. Cohn and H. F. 
Deutsch (introduced by A. M. Pappenheimer, 
Jr.). Dept. Physiological Chemistry, Univ. 
of Wisconsin Medical School, Madison, and 
Dept. Microbiology, New York Univ. College 
of Medicine, New York City. 


. Demonstration, occurrence and significance 


of iso-immunization against the A and B 
factors during pregnancy. Ernest Witebsky. 
Dept. Bacteriology and Immunology, Medical 
School, Buffalo, N. Y. 


. Effects of peroxidase on the RH-antibodies. 


Philip F. Wagley*, Irwin W. Sizer, Louis K. 
Diamond* and Fred R. Allen*. Dept. Biology, 
Massachusetts Inst. of Technology, Cam- 
bridge, and Blood Grouping Laboratory, 
Children’s Medical Center, Boston (Physiol.). 


. New observations on an autoagglutinin. H. H. 


Lubinski and D. Mendel*. Pathological Labo- 
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ratories and Dept. Medicine, Jewish General 
Hospital, Montreal, Canada. 

10. Antisheep agglutinins in infectious mono- 
nucleosis. J. Davidsohn and Chiyo Kashiwa- 
gi*. Mt. Sinai Medical Research Foundation 
and Chicago Medical School. 


Tuespay, APRIL 19, 8:00 p.m. 
Joint Session of the Federation 


AUDITORIUM 


Program on page 418 


WEDNESDAY, APRIL 20, 9:00 a.m. 


LODGE ROOM D 


. Inactivation of influenza virus by oxidizing 
agents. Robert R. Wagner and Irven B. Stacy, 
Jr. (introduced by LaVerne A. Barnes). Naval 
Medical Research Institute, Bethesda, Md. 

. Amino acids, analogues and the propagation 
of Theiler’s GD VII virus in mouse brain 
tissue culture. Harold E. Pearson and Rich- 
ard J. Winzler*. Dept. Bacteriology and Bio- 
chemisiry, Univ. of Southern California 
School of Medicine, and the Laboratory Divi- 
sion, Los Angeles County Hospital, Los 
Angeles. 

. Immunologic relations and comparative in- 
vasiveness of strains of poliomyelitis from 
recent epidemics. Gordon C. Brown*, Thomas 
Francis, Jr. and John D. Ainslie*. Dept. 
Epidemiology, School of Public Health, Univ. 
of Michigan, Ann Arbor. 

. Effect of previous experience with homologous 
and heterologus types of poliomyelitis virus 
upon the alimentary carriage of virus by 
the chimpanzee. Howard A. Howe*, David 
Bodian* and Isabel M. Morgan. Poliomyelitis 
Research Center, Dept. Epidemiology, Johns 
Hopkins Univ., Baltimore. 

. An immunogenic difference between two re- 
lated strains of poliomyelitis virus. Joseph 
L. Melnick. Section of Preventive Medicine, 
Yale Univ. School of Medicine, New Haven. 

. Antibody against encephalomyocarditis virus 
in the sera of American wild rats. Joel 
Warren, Sudie B. Russ, Helen Jeffries (in- 
troduced by Joseph E. Smadel). Army Med- 
ical Dept., Res. and Grad. School, Army 
Medical Center, Washington, D. C. 


FEDERATION PROCEEDINGS 


Volume 8 


7. Antigenic relationship of dengue and yellow 
fever viruses with those of West-Nile and 
Japanese B encephalitis. Albert B. Sabin. 
Children’s Hospital Research Foundation, 
Univ. of Cincinnati College of Medicine. 

8. Difference in antigenic capacity among in- 
fluenza virus strains. Jonas E. Salk, Angela 
M. Laurent* and Rachel C. McGinnis*. 
Virus Research Laboratory, Dept. Bacteriol- 
ogy, Univ. of Pittsburgh School of Medicine. 

9. An indirect complement-fixation test for 
psittacosis-lymphogranuloma venereum 
group antibodies in chicken antisera. M. R. 
Hilleman and R. J. Helmold (introduced by 
Annabel W. Walter). Army Medical Dept., 
Res. and Grad. School, Army Medical Center, 
Washington, D.C. 

10. Neutralization technique in tsutsugamushi 
disease (scrub typhus) and the antigenic 
differentiation of rickettsial strains. John 
P. Fox (introduced by P. K. Olitsky). In- 
ternational Health Board, Rockefeller Founda- 
tion, New York City. 


WEDNEsDAY, ApRIL 20, 2:00 P.M. 


LODGE ROOM D 


1. Development of the specific antibody for a 
distinctive constituent of Brown-Pearce 
carcinoma cells. Bernard Kalfayan* and 
John G. Kidd. Dept. Pathology, New York 
Hospital-Cornell Meeical Center, New York 
City. 

2. Metabolism of Brown-Pearce rabbit carcinoma 
cells in normal and immune serum. W. H. 

. Summerson* and John G. Kidd. Dept. Bio- 
chemistry and Pathology, Cornell Univ. 
Medical College, New York City. 

3. Effects of gliotoxin and other sulfur-contain- 
ing compounds on tumor cells in vitro. 
John W. Mason* and John G. Kidd. Dept. 
Pathology, New York Hospital-Cornell Med- 
ical Center, New York City. 

4. Tuberculostatic activity of the blood and 
urine of animals given gliotoxin. Ralph 
Tompsett*, Walsh McDermott* and John G. 
Kidd. Dept. Medicine and Pathology, New 
York Hospital-Cornell Medical Center, New 
York City. 

5. Evidence for the controlling influence of 
protease-inhibitors in allergic phenomena. 
Kenneth L. Burdon, Dept. Bacteriology and 
Immunology, Baylor Univ. College of Medi- 
cine, Houston. 

6. Loss of hemolytic complement and of granulo- 
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cytes following reinjection of an antigen 
into the rabbit. A. B. Stavitsky*, R. Stavit- 
sky* and E. E. Ecker. Institute of Pathology, 
Western Reserve Univ. Cleveland. 

7. Anaphylactic studies in mice. A. H. Wheeler, 
E. Brandon and H. Petrenco (introduced by 
Reuben L. Kahn). Serology Laboratory, Univ. 
Hospital, Ann Arbor. 

8. Interference with induction of the anaphylac- 
tic state by prior feeding of a hapten-like 
allergenic chemical. Merrill W. Chase. Rocke- 
feller Institute for Medical Research, New 
York City. 

9. An allergenic fraction of ragweed pollen pre- 
pared by electrophoresis-convection (Niel- 
sen-Kirkwood Cell). Mary Hewitt Loveless 
and Robert Best*. New York Hospital, and 
Dept. Medicine, Cornell Univ. Medical Col- 
lege, New York City. 

10. Role of cathepsin II in the mechanism of 
caseation in experimental tuberculosis of 
rabbits. Charles Weiss and Julius Schultz*. 
Laboratories of Jewish Hospital, Philadel- 
phia. 


WEDNESDAY, APRIL 20, 7:45 P.M. 


Symposium on Mechanisms of Immunity to 
Viruses 


LODGE ROOM D 


. Joseph W. Beard, Chairman. Duke Univ., 
Durham. 

. Joseph M. Morgan. Johns Hopkins Univ., 
Baltimore. 

. R. Walter Schlesinger. Public Health Research 
Inst., New York City. 

. Jules Freund. Public Health Research Inst., 
New York City. 

. Albert B. Sabin. Univ. of Cincinnati. 

. John F. Enders. Harvard Medical School, 
Boston. 

. Douglas H. Sprunt. Univ. of Tenn., Memphis. 

. 8. G. Anderson. Western Reserve Univ., 
Cleveland. 

. Frank Lanni. Duke Univ. School of Medicine, 
Durham. 

. Werner Henle. Univ. of Pa., Philadelphia. 


Tuurspay, APRIL 21, 9:00 A.M. 


LODGE ROOM D 


. Relation of complement to thermolabile 
hyaluronidase inhibitor of serum. Stanley 
Marcus and John K. Fulton.* Rackham Ar- 
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thritis Research Unit and Dept. Medicine, 
Univ. of Michigan, Ann Arbor. 

. A comparison of methods of determining dif- 
ferences in virulence for mice of strains of 
salmonella typhosa. H. C. Batson, Marucie 
Landy and Martha Brown (introduced by 
Marion C. Morris). Army Medical Dept., 
Res. and Grad. School, Army Medical Center, 
Washington, D. C. 

. Relationship between catalase activity and 
virulence in pasteurella pestis. Morris Rock- 
enmacher (introduced by A. P. Kruger). 
Office of Naval Research Task V, Dept. Bac- 
teriology and U. S. Naval Medical Research 
Unit No. 1, Univ. of California, Berkeley. 

. Histochemical evidence for the synthesis of 
protein by lymphocytes following parenteral 
injection of antigen. T. N. Harris and Su- 
sanna Harris*, Children’s Hospital of Phila- 
delphia, Dept. Pediatrics, School of Medicine, 
Univ. of Pennsylvania, Philadelphia. 

. Effect of x-irradiation on antibody decline. 
William H. Taliaferro and Lucy G. Talia- 
ferro*. Dept. Bacteriology and Parasitology, 
Univ. of Chicago. 

. Streptococcal anti-hyaluronidase in rheumatic 
fever. Susanna Harris* and T. N. Harris. 
Children’s Hospital of Philadelphia, Dept. 
Pediatrics, School of Medicine, Univ. of 
Pennsylvania, Philadelphia. 

. Universal serologic reaction with lipid antigen 
in tuberculosis. Reuben L. Kahn. Serology 
Laboratory, Univ. Hospital, Ann Arbor. 

. Intradermal antibody-antigen and antigen- 
antibody reactions in persons having polio- 
myelitis, contacts and non-contacts in rela- 
tion to poliomyelitis. Edward C. Rodenow. 
Bacteriological Research, Longview Hospital, 
Cincinnati. 

. Procaine penicillin and sulfonamide antago- 
nism. H. Fishback*, H. Welch, E. Q. King’*, 
J. Levine*, C. W. Price and W. A. Randall. 
Federal Security Agency, Food and Drug 
Administration, Washington, D. C. 


TuHurspay, APRIL 21, 11:45 a.m. 
Immunology Business Meeting 


LODGE ROOM D 


THURSDAY, APRIL 21, 2:00 P.M. 
Symposium on Serology of Blood Groups 


LODGE ROOM D 


Chairman; Louis Diamond. Harvard Medical 
School, Boston 
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Papers Read by Title whole bacterial antigen. Marian Koshland 
’ . , : (introduced by William Burrows). Dept. Bac- 
1. Tissue reaction to foreign particulate matter teriology and Parasitology, Univ. of Chicago. 
altered by presence of absorbed ——e 4. Fibrinolysin activation by specific antigen, 
uae y-ray sre a - peptone and polysaccharides. Goerges Ungar 
Dept. Pathology » Univ. of Oklahoma School (introduced by A. A. Schiller). Rheumatic 
of Medicine, Oklahoma City. Fever Research Institute, Northwestern Univ., 
2. Relationship of blood sugar and hypopro- Chicago (Physiol.). 
teinemia to antibody response in diabetics. 5. Passive sensitization of normal dogs by tho- 
Michael G. Wohl, S. O. Waife, Stanley Green, racic duct lymph from dogs sensitized to 
and George B. Clough (introduced by Maz B. horse serum Parke H. Woodard (introduced 
Lurie). Philadelphia General Hospital. by K. E. Jochim). Dept. Physiology, Univ. 
3. Quantitative measurement of antibody to a of Kansas, Kansas City (Physiol.). 





EXHIBITORS 


The Technical Exhibits will be located in the Masonic Temple, Chrystal Ballroom. They will be 
open Monday 2:00 to 5:00 p.m.; Tuesday, 9:00 a.m. to 5:00 p.m. and 7:00 to 10:00 p.m.; Wednesday and 
Thursday, 9:00 a.m. to 5:00 p.m. The following firms supplying the needs of biologists are repre- 
sented and have prepared exhibits of much interest and value. Your time in visiting these will be well 
repaid. 


A.S. Aloe Company, St. Louis, Mo. (Booths 36, 37, 38) 

American Instrument Company, Inc., Silver Spring, Md. (Booth 41) 
American Optical Company, Scientific Instrument Division, Buffalo, N. Y. (Booths 33, 34) 
Ames Company, Inc., Elkhart, Ind. (Booth 12) 
Appleton-Century-Crofts, Inc., New York City. (Booth 6) 
Armour and Company, Chicago, Ill. (Booth 40) 

Army Chemical Center, Medical Division, Md. (Booths 18, 19) 
Bilhuber-Knoll Corp., Orange, N. J. (Booth 32) 

Biological Abstracts, University of Pennsylvania, Philadelphia, Pa. (Booth 26) 
Ernst Bischoff Company, Inc., Ivoryton, Conn. (Booth 59) 
The Blakiston Company, Philadelphia, Pa. (Booth 23) 

Camel Cigarettes, New York City. (Booths 43, 44) 

Central Scientific Co., Chicago, Ill. (Booth 4) 

Cinchona Products Institute, New York City. (Booth 51) 
Clay-Adams Company, Inc., New York City. (Booth 13) 

The Coca-Cola Company, Atlanta, Ga. (Coca-Cola Lounge) 
Coreco Research Corporation, New York ‘City. (Booth 36) 
Gamma Instrument Company, Inc., New York City. (Booth 7) 
Grass Instrument Company, Quincy, Mass. (Booth 27) 

Grune & Stratton, Inc., New York City. (Booth 14) 

Heiland Research Corporation, Denver, Colo. (Booth 21) 

H. T. Hernberg, Philadelphia, Pa. (Booth 29) 

Paul B. Hoeber, Inc., New York City. (Booth 1) 

Lea & Febiger, Philadelphia, Pa. (Booth 39) 

Lederle Laboratories Division, American Cyanamid Company, New York City. (Booth 3) 
J.B. Lippincott Company, Philadelphia, Pa. (Booths 58, 54) 
The Macmillan Company, New York City. (Booth 15) 
McGraw-Hill Book Company, Inc., New York City. (Booth 5) 
Merck & Co., Inc., Rahway, N.J. (Booths 8, 9) 

The C. V. Mosby Company, St. Louis, Mo. (Booths 55, 56) 
Phipps & Bird, Inc., Richmond, Va. (Booth 17) 

Rahm Instruments, Inc., New York City. (Booth 25) 

The Rayoscope, Delaware, Ohio. (Booth 10) 

Sanborn Company, Cambridge, Mass. (Booth 50) 

Sandoz Pharmaceuticals, New York City. (Booths 47, 48) 

W. B. Saunders Company, Philadelphia, Pa. (Booth 16) 

E. R. Squibb & Sons, New York City. (Booth 52) 

The Technicon Company, New York City. (Booths 57, 58) 
Charles C Thomas—Publisher, Springfield, Ill. (Booth 2) 
Tracerlab, Inc., Boston, Mass. (Booth 45) 

University Presses, Chicago, Ill. (Booth 49) 

Varick Pharmacal Company, Inc., New York City. (Booth 42) 
The Year Book Publishers, Inc., Chicago, Ill. (Booth 11) 





DIRECTORY OF COUNCIL AND'COMMITTEE MEETINGS 
AND SPECIAL FUNCTIONS 


Sunday, April 17 


Federation Executive Committee: 
(Suite 808, Book-Cadillac) 

Physiology, Council: 9:00 a.m.; 1:00 p.m.; 7:00 
p-m. (Room B, Statler) 

Pharmacology, Council: 10:00 a.m.; 1:00 p.m.; 7:00 
p.M. (Room C, Statler) 

Nutrition, Council: 1:00 p.m. (Room D, Statler) 


Monday, April 18 


Federation Proceedings Control Committee: 9:00 
a.m. (Parlor J, Book-Cadillac) 

Federation Executive Committee: 3:00 p.m. (Suite 
808, Book-Cadillac) 

Physiology, Council: 9:00 a.m.;1:00°P.m. (Room A, 
Statler) 

Pharmacology, Council: 10:00 a.m. (Room B, 
Statler) 

Pathology, Council: 10:00 a.m. (Suite 808, Book- 
Cadillac) 

Nutrition, Council: 9:00 a.m.; 1:00 p.m.; 7:00 P.m. 
(Room E, Statler) 

Immunology, Council: 10:00 a.m.; 8:00 p.m. (Par- 
lor K, Book-Cadillac) 

American Association of Biological Chemists, 
Committee on Clinical Chemistry: 10:00 a.m.; 
1:30 p.m. (Suite 500, Book-Cadillac) 

Pharmacology Society, Editorial Board: 10:00 
A.M. (Room F, Statler) 

Annual Review of Physiology, Editorial Meeting: 
2:00 p.m. (Room A, Statler) 

Pharmacological Reviews, Editorial Conference: 
10:00 a.m. (Salle Detroit, Statler) 

Society for Experimental Biology and Medicine, 
Membership Committee: 4:30 p.m. (Room D, 
Statler) 

Food and Nutrition Board, National Research 
Council: 9:30 a.m. (Parlor F, Book-Cadillac) 

Poultry Nutrition Discussion Group: 2:00 P.M.; 
7:00 p.m. (Italian Garden, Book-Cadillac) 


(6:00 P.M. 


LUNCHEONS 


Society for Experimental Biology and Medicine, 
Editorial Board: 12:30 p.m. (Room D, Statler) 


DINNERS 


Society for Experimental Biology and Medicine, 
Council: 6:15 p.m. (Room F, Statler) 


Journal of Nutrition, Editorial Board: 6:30 p.m. 
(Room D, Statler) 

Nutrition Reviews, Editorial Board: 5:00 p.m. 
(Parlor F, Book-Cadillac) 


Tuesday, April 19 


Physiology Society, Editorial Conference: 6:30 
P.M. (Masonic Temple Auditorium) 

Society for Experimental Biology and Medicine, 
Advertising Committee: 9:30 a.m. (Room A, 
Statler) ; Secretaries Meeting, 10:30 a.m. (Room 
A, Statler); Finance Committee, 1:00 p.m. 
(Room E, Statler) 


LUNCHEONS 


University of Illinois Alumni: 12:15 p.m. (English 
Room, Book-Cadillac) 


DINNERS 


Journal of Biological Chemistry, Editorial Board: 
6:00 p.m. (Founders’ Room, Book-Cadillac) 


Wednesday, April 20 


Physiology, Council: (time to be arranged) (Room 
D, Statler) 

Pharmacology, Council: 10:00 a.m. (Room E, Stat- 
ler) 

Biological Synthesis and Radio-active Materials, 
Informal Discussion Group: 2:00 p.m. (Ivory 
Room, Statler) 

Nutrition of the Mouse: Symposium: 7:30 P.M. 
(Ivory Room, Statler) 


BREAKFAST 


University of Chicago Home Economics Alumnae: 
7:30 a.m. (Room B, Statler) 


LUNCHEONS 


Former Army Nutrition Officers: 12:00 noon 
Pan American Room, Book-Cadillac) 


DINNERS 


Biochemical Preparations Group: 6:30 P.M. 
(Suite 600, Book-Cadillac) 

Pathology Society, President’s Dinner: 6:30 P.M. 
(Founders’ Room, Book-Cadillac) 

*Temperature Regulation Section, Physiology 
Society: 5:30 p.m. (Normandie Room, Book- 


Cadillac) 


* Attendance by invitation. 





March 1949 


Thursday, April 21 


Federation Executive Committee: 9:00 p.m. 
(Suite 808, Book-Cadillac) 

Physiology, Council: 7:00 p.m. (Room B, Statler) 

Pathology, Council: 7:00 p.m. (Suite 808, Book- 
Cadillac) 

Nutrition, Council: 7:00 p.m. (Room E, Statler) 

Immunology, Council: 7:00 p.m. (Parlor K, Book- 
Cadillac) 


TEA 


Afternoon Tea, 4:00-6:00 p.m., at the Student 
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Center, Wayne University, for all women 
members and guests 


DINNERS 


*Bureau of Biological Research, Rutgers Uni- 
versity : 6:30 p.m. (Room C, Statler) 

*Circulation Section, Physiology Society: 6:30 
P.M. (English Room, Book-Cadillac) 

Immunology Society, Editorial Board: 6:30 P.m. 
(Room D, Statler) 

*Metabolism Discussion Group: 
(Normandie Room, Book-Cadillac) 


6:30 P.M. 


* Attendance by invitation. 
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